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			So where are we as we launch this new issue of Soldier Modernisation –  what meets the threshold today may not do so tomorrow. What we do know is that a credible combat force has land forces prepared for war, and is prepared to use them. A credible combat force generates influence, has multiple options available to it and is an effective force multiplier.

			To successfully compete in the dynamic of Cooperation, Competition and Conflict, it is essential to leverage the unique ability of Land Forces to generate access and presence – a capacity enabled by both hard and soft power capabilities, to gain and maintain access, to uniquely provide persistent physical presence, and from there to comfortably operate into all five domains.

			This demands an army’s future land capability is a joint integrator. 

			For an army to effectively enable – and be enabled by – all land capability must not just be joint-by-design, but integrated-by-design. This is an essential start point for all future land capabilities.

			There are four modernisation priorities for any army as a way of getting after the challenges of accelerated warfare, they are: the Network, Protected Manoeuvre, Joint Fires and the Enabled Soldier. While there will always be a significant requirement placed upon armies to procure and modernise a wide range of capability, these are the four key areas which will ensure future land capabilities is connected, protected, lethal and enabled, and they are the areas that have the greatest impact on credible contribution to maximise potential.

			So which areas are people looking to maximize potential, the key ones as we see it at the moment are interconnection, power management, digital battle field and autonomous weapons systems, which we have covered in this project.

			The programme section has been revamped into a new easier to read format (any views on this, good or bad, gratefully received). We have future soldier views from the USA and our friends at DARPA.

			We look forward to meeting you around the world and in particular at DSEI where we are running a joint dismounted soldier area with Clarion, adjacent to the British Army area so pop over and see us! 

			Kind regards,

			Robbie

			Editor, Soldier Modernisation 

			robert.alcock@intercomms.net  
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			Powering our future soldiers – another major challenge

		

		
			By John Foley and Amyas Godfrey

		

		
			Lieutenant Hackett checked his watch, it was just before 1300 hours; 1257 to be precise. The young platoon commander had been out for over 60 hours, patrolling the left flank of the Battle Group’s Area of Operations. He and his men had spent the last two days clearing woods and securing various rocky outcrops, while the ‘real’ action was happening to the east. Alpha Company had been engaged in a running battle with paramilitaries in the villages along the river. Bravo Company, Lt Hackett’s company, was securing the flank. It was tiring work, all on foot. 

			He had just put his platoon into a hasty harbour when he received a message from Battle Group HQ, via his Company Commander. B Company was to move to a ‘Forming Up Point’ at the head of the valley, ready to launch an assault on the main concentration of paramilitary activity. His excitement was slightly dampened by the sudden requirement for admin. He was supposed to be resupplied this afternoon, but in order to arrive before 0400 the next morning he would have to move out in 40 minutes time, or risk being late. His mind raced through all the obvious checks. Ammunition: they hadn’t engaged with the enemy so ammunition was fine. Rations: they’d brought enough rations to last an extra 24 hours, so that was good. They could refill water on the way from streams. It was the state of their batteries that weighed most on his mind. 

			They had moved out from the Company Admin Area on Monday night, 2100 hours. It was Thursday, their batteries had been running for 64 hours. At this rate Lt Hackett’s radio would die in 8 hours’ time, right in the middle of his move to the FUP.

			Huddled behind a fallen tree, surrounded at a distance by his platoon in ‘all-round-defence’, Lt Hackett had just issued his ‘warning order’ to the section commanders. “Prepare to move in 35 minutes, 1 Section leading off”. The soldiers were to get as much food in them now as they could as it looked like they had a 10 hour march ahead of them. “If we make good progress we may get a rest in” he added – seeing the look on the Section Commander’s faces.

			“Any chance of a resupply, Boss?” asked Sergeant Jones as the Section Commanders disappeared into the trees. “Working on it, but I think we need to prepare for not”, replied Lt Hackett as he sat down and got out his command display, a smartphone-like device that he kept tucked into a pouch on his chest. 

			Opening up the Power Management App on his device Lt Hackett took off his glove and touched the icon marked ‘own power’. Immediately it brought up a diagram showing the current state of his own central battery and all of the attached ancillaries which were drawing power from it. “20%”, he muttered under his breath. That’s all he had left including the spare which he had swapped out earlier the day before. They could recharge using the solar sheets, but this would delay their departure and even two hours of charging would only add 15%, and it would push them hard to make the FUP in time. 

			Using the ‘estimate’ function, the App quickly calculated how long the Platoon Commander could continue on his current rate of power usage. Eight hours and seventeen minutes. That would take him to 2132 hours. “Not nearly good enough – especially if we run into some trouble on the way”, he thought to himself. For the next few minutes he played with the estimate by turning off various ancillaries one at a time and weighing up in his mind the risks. He optimised his system to squeeze out an extra 50 minutes. He also told his system not to power his target designator when it was connected, it would have to work off of its own back up battery which had about an hour of life. He didn’t want to forget in the heat of the moment and drain his depleted battery unnecessarily, that could be a disaster.

			“Stepping off in 15 minutes, Boss”, said Sgt Jones, taking a knee beside his platoon commander. “All the sections have fed and are packing up, ready to move.” 

			Lt Hackett was just putting the finishing touches on his route to the FUP, slightly adjusting the waypoints on his mapping App. Selecting the sub-units and higher units to send it to, he ticked off his three sections, B Company Ops (this covered the OC, 2IC, CMS and CQMS in one and made it available to the other platoons to see on their maps), and his Platoon Sergeant, he pressed ‘share’ and instantly the route and any specific instructions went out. Sgt Jones’ radio buzzed immediately. “Is this the route?”, he asked, fishing out his device. 

			“I’m hoping that battalion will be able to resupply us ‘on route’, but in the meantime I think that we have enough battery power in the platoon to get us to the FUP and a couple of hours after”, suggested Lt Hackett. 

			“Are we going to do a ‘top to bottom’ swap?”, asked Sgt Jones. “Have to. To make sure we’re covered. Some of the riflemen are on 70-80%, but the section commanders are down at 35%. I’m on 20%”, replied Lt Hackett. “Ditto, I’m on 25%”, said Sgt Jones. “I noticed”, ventured the young Platoon Commander and with that he re-opened his power management App and looking at the ‘platoon battery management’ page pressed ‘Swap – Full Swap – Optimised’, and then pressed send. Instantly a message went around the platoon notifying all of the soldiers with the most charge left in their common core batteries to swap with those with the least. Thankfully for the sake of time the software worked out who should swap with whom based on charge, average use per new recipient, and even GPS based co-location. Immediately little messages appeared on Section Commanders and Section 2ICs devices, who immediately started to relay these instructions to their teams. 

			Nearby, one of the riflemen in platoon headquarters who was packing up his kit, turned to Lt Hackett, holding up his black metal mug. “Want a brew before we step off, boss?”

			“Thanks, Redders”, he said reaching out for the mug, “and while you’re at it, give me your full battery, the App says that we’re swap buddies”. 

			Just then a message came in to Lt Hackett’s radio, leaving a message banner on his device. ‘Resupply at Grid UR 5492 5231, 2030hrs, UAV, batteries’. “Brilliant”, he said glancing at the headline of the message, “The system has worked out from the route that I just posted the best place to resup us some batteries, the QM is sending them via drones.” 

			And with that Lt Hackett downed the rest of the mug of tea and handing it back to Private Redfern, he exclaimed, “Nothing like a brew to recharge the batteries!”

			The Power Supply Challenge

			The rapid and ever increasing expansion of new technology in the commercial world is also providing the means to offer very significant enhancements in the capabilities of the dismounted soldier, especially in the information domain. This is commonly referred to as the “Future Soldier System”. Technology offers major benefits but also brings additional challenges in the dismounted domain. This article explores one of the most significant of those challenges – the need to provide and maintain power for all this additional technology.

			As individuals in today’s world we have all become accustomed to a routine of keeping our many personal devices and electronic toys topped up with power. It is not generally regarded as a major issue. We are never that far away from a power outlet and we all carry chargers, or ensure they are readily available to us when needed. We may even carry a modest recharging device to cover any short period we cannot get to an available power source. It is not the same for a dismounted soldier. 

			Currently soldiers’ devices are typically powered by a diverse range of batteries; some rechargeable (secondaries) and some not (primaries). Mostly, they are powered by primaries apart from specific high consumption items, such as unit radios1, which may be supplied with their own bespoke secondary battery. The current position has evolved gradually from a background where there was very little need for power, apart from the unit radios. However, as technology has offered more and more devices in a form factor which can be carried and used by dismounted soldiers, the overall power demand has steadily increased. This has all occurred through a series of stove-piped procurements, each providing real user benefit but each also dealing with each new power need in its own way. 

			Several decades of ever-increasing provision of electronic devices has - in most national armies - spawned a plethora of diverse battery types and created a steadily growing logistics problem. With the widespread emergence of many more information-centric capabilities, along with power-hungry data bearers, this growing logistics issue is set to explode into a major logistics problem for all dismounted users so long as technology continues to be tempting to militaries in improving situational awareness, precision and connectivity. 

			Primary batteries are also used inefficiently. Where once it seemed practical to augment soldier’s equipment with a device or two that could run on commercially purchased AA or AAA batteries, the reality of becoming reliant, or at least highly desirous, of using a wide range of electronic devices meant that not only did soldiers have to significantly increase the amount of spare AA/AAA batteries that they carried they also would completely replace all of their batteries before they started any new patrol or task, regardless of how much charge was in them. 

			In 2011 an Army Research Laboratory study found that on a typical 72-hour mission in Afghanistan, a U.S. Soldier carried 70 individual batteries, making up 20 percent of the weight a Soldier carries in operations. What’s more, the study also found than US military spent, on average, more than $150,000 on batteries per year per deployed infantry battalion. This was second only in financial expenditure to munitions2.

			So what is the potential impact of continuing down this route of powering commercial-off-the-shelf (COTS) electronic devices, or uncontrolled proprietary battery supply per device in the future? Soldiers will face an ever-increasing load of mixed battery sets to carry and frequent battery replacement tasks to complete interrupting the tempo of operations. The logistics chain will need to keep increasing the weight and bulk of replacement batteries loads projected forward, at very significant cost and in a world of ever increasing public and political scrutiny the environmental impact of churning through so many batteries in an ill-considered and throw-away manner will only increase pressure on the military to rationalise and deal with this issue. 

			Operations aside, training budgets will also have substantial increases in power costs with the attendant requirement to prepare soldiers to use diverse electronic devices. Commanders will need increasing focus on tracking power availability and status, across all levels, to ensure that their scope of activity does not become limited by battery supply. Training has already unofficially started to include serials such as ‘running out of batteries’, amongst basic section battle drills. Any credible military needs to avoid the scenario where the forward provision of batteries starts to limit the speed and extent of dismount activity in a manner reminiscent of the lack of fuel famously limiting tank activity in previous conflicts. 

			Meeting the Power Challenge - What can be done?

			There are a number of actions that militaries can take to address this situation. Some practical, but their adherence could stem the growth of use of technology; others deal significantly with the problem but require a new direction for the adopter. Many of them can be done in conjunction with or in support of each other. However for any military to fully exploit the incredible growth in sensor quality, digital capability, connectivity, and software enabled effect, there is a need to address power management across the board, taking all options into consideration. These options are:

			✓	Rationalise Battery Need. Concentrate on one predominant battery type (e.g. on AA’s, as done in Canada some years ago). This alleviates some issues but individual device power-requirements vary and cannot all be met with AA’s (even Lithium AA’s). This is because the power capacity with the AA package is not great and the user still would be required to carry a large number of spares and manage frequent battery replacement tasks. Also the cost and logistic burden of projecting enormous numbers of AA batteries forward in theatre remains massive. This approach alone offers limited benefit.

			✓	Minimise Power Demand. This remains a key strategy. The introduction of every new dismounted soldier device or capability needs to be carefully analysed to quantify the power demand implications. Introducing new capabilities without fully understanding their impact on the soldier power burden must be avoided at all costs. Any overarching dismounted Soldier System Integrator role, whether internal or outsourced, would need to prioritise power demand along with weight, bulk, cognitive burden and reliability in assessing new device suitability. However, recognising the need for users to benefit from new technologies will inevitably bring increasing power demands.

			✓	Operate Centralised Power. As dismounted power demand increases it will meet the critical threshold at which operating a centralised power system offers compelling advantages. Some people would say that it already has met this threshold. Using a central battery provides the basis for ensuring a common power module not just on one person but across all users within a unit and it can be a secondary battery so that all the cost, user load and logistics benefits of operating a recharging power delivery regime can be accessed. Additionally the higher power density of a larger battery reduces soldier load and the increasing availability of modern smart batteries will also allow users to track their own power status. This approach does introduce new challenges, most notably single point of failure and the need for a recharging infrastructure, but these are manageable and are discussed in more detail below.

			✓	Manage Power Effectively. Users recognise the danger of running out of power at critical times. Its management is now a significant task along with managing ammunition, water, and rations. The availability of battery status data from smart, rechargeable batteries can now provide a means to greatly reduce this management task. Commanders at every level can access the power status data from all users within their responsibility (section, platoon, company) and use this to manage their resupply more effectively, if they have a data capable communications infrastructure in place. This is only really effective when all users have a common power module so that these can be tactically exchanged to allow heavy power users to benefit from spare capacity on light power users, thus sharing the power load around the team and giving the commander power distribution options. This requires both rifleman and commanders to operate centralised power systems with common power modules. Users with high power demand might operate with two batteries while the less loaded riflemen carry just one, with both benefitting from a completely common power module using a common recharging infrastructure. 

			Power and Data – Mutually Supporting Challenges

			This article is focussed on soldier power and discussion on data distribution around and between soldiers is a major topic in its own right. However the delivery systems on soldiers for power and data will typically share a common hub and usually share a common distribution system (via wires or other conductors). The case for centralised power and shared data are therefore mutually supporting such that when you introduce one, the delta “cost” of introducing the other becomes marginal.

			There is the possibility of sharing data around a soldier by use of wireless technology, which would not so easily lend itself to also distributing power from a central hub. This wireless approach has its own significant concerns, most notably with security and signature but also with power consumption. The use of wireless technology greatly increases power demand and, ironically, increases the case for centralised power and a wired power network around the soldier.

			The benefits of providing a common data system to allow soldier devices to share data, in an open manner, are well known and the case for introducing this in our “information-centric” world is compelling. Once the decision is made to adopt a soldier data network then the case for also introducing a central power system is overwhelming and the benefits of sharing power-related data once you’ve introduced a centralised power system negates any debate for making savings by not introducing a data sharing system. The two are mutually supporting and together are greater than the sum of their two parts. 

			The opportunity to prepare for, introduce, and harness emerging technologies which require a data sharing system in order to mitigate most of the concerns around power hungry devices is compelling . The Internet of Things, Digital Identity, Artificial Intelligence (AI) and Autonomy all benefit from data sharing (with decent connectivity) whilst contributing to power management. A smart battery that can send updates about its status, linked to an individual or unit, and utilising at various points along the chain of communications AI to support logistics, resupply, and operational planning (based on GPS locations as shared on a data enabled network) where options are presented to commanders is a new reality that can be brought into being by the adoption of a soldier system which is both power and data sharing. 

			Even without a shared data system the case for centralised soldier power is very strong from both a tactical and financial perspective. Combined with a data system it is compelling.

			The Challenges with Moving Ahead 

			The strongest current case is to introduce a wired3 Power & Data (P-D) infrastructure on all soldiers in order to get the full benefits of both centralised power and shared data. The implications of introducing wireless links can subsequently be explored in a controlled fashion, initially for weapon and helmet links to the main torso sub-system where the need for a non-umbilical power and data link is greatest from an ergonomic and practical point of view. Hand in hand with the adoption of a P-D Infrastructure on the soldier would also have to be a practical and appropriate data enabled communications infrastructure, with attendant cyber-security and encryption, to ensure that the data is truly shared and made available to whomever (or whatever in terms of AI algorithms and autonomous decision making systems) to augment and increase capability. 

			However it would be remiss not to address the natural and practical concerns raised by the introduction of centralised power. These are: 

			1.	Single Point of Failure: Centralised power can fail for a number of reasons. Cable/connector damage through battlefield trauma or ‘wear and tear’, or even battery failure through fault or through drain of battery power. In centrally powered soldier systems critical modules, such as the voice radio, or a weapon sight, can be fitted with small, local, back-up batteries providing a limited period of functionality in the event of central power failure. These are rarely needed, remain topped up from the central source and add little to the user burden. 

			2.	The recharging infrastructure: This can be provided in supporting vehicles, bases and in various user portable devices, offering diversity of power replenishment sources at a much lower overall burden on both users and on the logistic train. It provides users a basis for power scavenging and ad hoc replenishment (e.g. solar). It also offers major cost savings. Moving to a rechargeable infrastructure is not a trivial transition but it is inevitable as dismounted soldier power demands grow.

			3.	User Burden: Clearly there is a cross-over point in power demand below which users are better with multiple, discrete batteries and above which the use of centralised power is compelling. The quantified calculation of this precise point is complex. It depends on the range of devices issued to various user roles and the duty cycles for those devices throughout the user missions, as well as the anticipated duration of those missions. It also depends on the weight-delta incurred with the centralised system. However with sensible system weights and ever increasing device power demands that cross-over point can be shown to already be exceeded for current users. This is especially the case when the user cognitive burden of managing battery replacements and the logistics burden of providing those replacements are factored in.

			What makes a good soldier power system ?

			Whilst the benefits of adopting a soldier-worn power system are clear it is only when you get to properly integrating the hardware physically onto the human that the challenge really becomes apparent. Physical integration onto the soldier is critical, and bedevilled by a myriad of trade-offs, tight tolerances, and seemingly infinite use cases. 

			Firstly there is the human to consider. The need to provide some form of wired connectivity between devices located around the soldier and a central power source poses a significant problem which cannot be solved by festooning cables around the user’s load carriage and leaving it for them to sort out. People do not make for uniform platforms onto which to hang ‘framework’ electronics (i.e. power and data systems). Different heights, shapes, lengths of torso, all contribute to different cable lengths and placement of connectors. Vehicles don’t have this problem to the same extent. Any useful centralised power system must be provided in a form which can be seamlessly adapted to fit into or around the user’s existing load carriage system without creating any new problems for them. The design of a user-centric physical distribution system is immensely important to the successful introduction of centralised power.

			Secondly there is the job. Dismounted soldiers lead a most uncomfortable existence when in the field – and one not readily tailored to electronics and technology. Equipment fitted around soldiers needs to be able to withstand a harsh life and be sufficiently robust to remain reliable through its full lifetime. Dismounted soldiers will, understandably, have no patience with a system which periodically deprives them of power to many of their devices, simply because of the environment in which they are asking the technology to operate. There are complex trades between robustness and weight, such as immersion in water, where one metre for 30 minutes seems reasonable and affords you one type of connector, but three metres for 3 hours would require different connectors. 

			Then there is the flexibility of use. There is no “correct” or “optimum” distribution of devices around a soldier. Their life is too complex for that. Systems optimised for different roles and command levels, undergoing different missions, require the freedom to let users adjust device locations. A useful centralised power system must cater for this. Through life system management (e.g. maintaining reliability and maintaining an acceptable EMC profile) might require that the actual device locations be managed at unit level rather than complete freedom for every user, but this would still allow optimisation for roles and missions. The terrible truth of soldier systems is that no two soldiers are alike in size, responsibility, role, mission, operating environment, experience, or capability. Any system design must be cognisant of this and aim to deliver the least amount of resistance to letting the soldier continue to do their job. 

			This means that design parameters such as Size, Weight, Power & Cost (SWAPC) are paramount for everything worn by a soldier and so there are some critical trades to be considered in determining the optimum design:

			•	Central Hub Ports: How many ports are enough? Too few will need early upgrades or multiple daisy-chained hubs. Too many adds unnecessary size, weight and cost.

			•	Plastic or Metal: The material that the housing for the hub is made of has a number of knock on effects depending which one you choose. Weight and cost are lower for plastic but it is also less robust and vulnerable to EMC degradation.

			•	Simple Physical Attributes: The presence of an On/Off switch on the central hub may seem like an obvious choice but the inclusion of one in the design adds non-trivial bulk, weight and cost. But can you operate sensibly without one? Everything involved in the soldier system must be properly interrogated in this way to earn its place on what should be a very lean system. 

			•	Intelligent battery charging: Not a trivial cost but immensely beneficial to the user to be able to charge any form of Smart4 battery from whatever power sources are available. A thorough test against typical ‘battlefield missions’ and scenarios will tease out many opportunities in which ‘scavenging’ power for recharging batteries has a significant impact on mission duration, logistics, and operational effectiveness. 

			•	Battery-Agnosticism: The procurement of suitable batteries will be a major through-life cost driver so it is important that the choice of battery is not unduly constrained by some design aspect of the central power system. It is also important that the battery choice can be changed so that the units operating the system are not locked into a single supplier. Flexibility here will provide ‘wins’ for both the through-life cost as well as the operational flexibility. 

			•	Common Batteries: Having all users within a unit using common, interchangeable batteries maximises the ability for commanders to redistribute them during tactical ‘re-orgs’ in order to share the overall power burden and to ensure the most critical user systems are kept operational. It also simplifies the logistic and recharging tasks.

			•	Access to Battery Data: The central power system needs to access and share all the relevant data available from Smart batteries so that it can be collated and viewed by remote commander systems. The power data display in a commander system should provide an intuitive view of its own power status and the power data from all users in the defined “Community Of Interest” (COI) so that optimum decisions can be made on how to manage and redistribute the remain power. As this procedure becomes better understood and practiced at a user level, layers of AI and autonomy of the system, can be introduced to improve tempo and reduce cognitive burden further. 

			What Real Difference Will it Make for Users?

			Imagine a (military) world where commanders at every level have access to power status information for all relevant5 users presented in an intuitive way which provides each commander with an instant understanding of the limitations each user/sub-unit will face from diminishing power and all the options for modifying consumption or redistributing power. Perhaps even greater impact will be on the ‘Quarter Master’s’ chain where the universal adoption of common battery modules (or ones with common interfaces) will greatly simplify the whole process of arranging power re-supply for each user, not to mention the potential for interoperation with other forces.

			For individual users the whole task of managing their own power will be greatly simplified. Instead of needing to swap out multiple device batteries users will simply need to swap one, or maybe two, main system battery modules. 

			Major through-life cost savings will benefit all users .

			“Digital power management” will ensure that the whole command and re-supply chain can track power status and redistribution options at every level from individual soldiers through section, platoon and company in order to ensure operational options, in this data-centric era, are not compromised by unanticipated power shortages or limitations.

			Now that is a world worth taking on the challenge for. 

			John Foley is a Thales Senior Expert in the field of Soldier Systems and has been active in this domain continuously since the NATO NIAG Sub-Group 48 Soldier Study in 1993-4. He subsequently led the UK industrial consortium (Pilkington, Racal & Royal Ordnance) which delivered the UK FIST Technology Demonstrator programme for DERA (1998-2000). He was Technical Director for the Thales Team which won and delivered the Cat-A FIST programme (2003-15), which included a comprehensive Main Gate submission on FIST-C4I and subsequently delivered the CLB (Casualty Locator Beacon) UOR which implemented many of its features. He is now fully involved in leading the development of a suite of Thales Soldier System products and in developing a Thales Soldier System Architecture Model which will be used to guide the definition of soldier-related activities and ensure coherence across Thales’s multi-national and multi-functional organisational structure.

			Amyas Godfrey was the Thales Product Line Manager for Soldier Systems from 2014-2018. During this period he was involved in the concept, design and initial trials and experimentation of the new suite of Thales Soldier System products including the vision for a future Soldier System. He is a former British Army Infantry Officer with operational and training instructor experience and has now worked in the Land Defence area within Thales since 2009. Previously he was the Head of the UK Armed Forces Programme at RUSI where he conducted analysis and research into the operational, doctrinal, procurement and training performance of the British Military. 

			1. “Unit radios” are long range radios used to manage overall Command & Control, such as Bowman dismount radios in the UK, rather than the personal role radios at individual soldier level.

			2. T’Jae Gibson, Army Research Laboratory, 15 Mar 2011

			3. “Wired” covers all forms of conductive linkage not just conventional cables.

			4. Assuming we are dealing with Li-ion batteries then for safety reasons the Intelligent charger needs to be able to dialogue with the battery in order to charge it safely so it needs to be a Smart battery. It would need to be a Smart battery anyway to provide status data.

			5. System manager can decide and set up which users are “relevant” to each Commander. 
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			By CCDC Army Research Laboratory Public Affairs

		

		
			Army project develops agile scouting robots

		

		
			In a research project for the U.S. Army, researchers at the University of California, Berkeley developed an agile robot, called Salto that looks like a Star Wars Imperial walker in miniature and may be able to aid in scouting and search-and-rescue operations.

			Robots like this may one day be used to save lives of both warfighters and civilians, researchers said.

			Topping out at less than a foot, Salto, which stands for saltatorial (leaping like a grasshopper) locomotion on terrain obstacles, now has a sophisticated control systems that allows it to master increasingly complex tasks, like bouncing in place, navigating an obstacle course or following a moving target, all controlled with a radio controller.

			In 2016, the research team demonstrated how Salto could take a leap and then immediately spring higher by ricocheting off a wall, making it the world’s most vertically agile robot – jumping for than three times its height.

			With its new capabilities, the researchers hope Salto will propel the development of small, nimble robots that could leap through rubble to aid in search-and-rescue and other military missions. 

			“The physical environment the Army operates in is highly irregular, cluttered and constantly changing,” said Dr. Samuel Stanton, program manager at Army Research Office, an element of U.S. Army Combat Capability Development Command’s Army Research Laboratory. “The science underlying the advancements is critical for achieving the desired mobility, speed of action, and situational awareness generation necessary for future Army operations.”

			The research team described the robot’s new skills at the 2019 International Conference on Robotics and Automation in Montreal, May 21.

			“Small robots are really great for a lot of things, like running around in places where larger robots or humans can’t fit. For example, in a disaster scenario, where people might be trapped under rubble, robots might be really useful at finding the people in a way that is not dangerous to rescuers and might even be faster than rescuers could have done unaided,” said UC Berkeley robotics graduate student Justin Yim. “We wanted Salto to not only be small, but also able to jump really high and really quickly so that it could navigate these difficult places.”

			Yim works with Ronald Fearing, an electrical engineering and computer sciences professor at UC Berkeley, whose Biomimetic Millisystems Lab explores how the mechanics of animal movement can be applied to create more agile robots.

			Fearing’s lab is known for building insect-inspired robots that can safely crawl across tricky surfaces that are too smooth or too rough for a wheeled robot to navigate. 

			Salto’s single, powerful leg is modeled after those of the galago, or Senegalese bush baby. The small, tree-dwelling primate’s muscles and tendons store energy in a way that gives the spry creature the ability to string together multiple jumps in a matter of seconds. By linking a series of quick jumps, Salto also can navigate complex terrain – like a pile of debris – that might be impossible to cross without jumping or flying.

			“Unlike a grasshopper or cricket that winds up and gives one jump, we’re looking at a mechanism where it can jump, jump, jump, jump,” Fearing said. “This allows our robot to jump from location to location, which then gives it the ability to temporarily land on surfaces that we might not be able to perch on.”

			Yim has also equipped Salto with new technology that allows it to feel its own body, telling it what angle it is pointing and the bend of its leg. Without these abilities, Salto has been confined to a room in one of Berkeley’s engineering buildings, where motion capture cameras track its exact angle and position and transmit that data back to a computer, which rapidly crunches the numbers to tell Salto how to angle itself for its next leap. n

			Now that Salto has a sense of itself and its own motion, the robot can make these calculations for itself, allowing Yim to take the robot outside and use a joystick and radio controller to tell it where to go.

			“By understanding the way that these dynamics work for Salto, with its mass and size, then we can extend the same type of understanding to other systems, and we could build other robots that are bigger or smaller or differently shaped or weighted,” Yim said.

			In the future, Fearing hopes to continue to explore the possibilities for hopping robots. 

			“This Army investment extends the current state of the art for small ground robot mobility beyond what is currently capable through traditional wheeled and tracked locomotion which are severely limited in complex three-dimensional terrain,” said Dr. Brett Piekarski, Vehicle Technology Directorate, ARL. “These advances will inform and guide our Army Research Laboratory researchers as they continue to develop innovative solutions for robotic actuation and mobility and will enable agile robots that can go anywhere a Soldier can and beyond. This research brings us a step closer to providing our warfighters with effective unmanned systems that can be deployed in the field.” n
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			UltraLYNX: smarter technology at the tactical edge

		

		
			Today’s modern operational landscape is constantly evolving, placing an even greater burden on the user. UltraLYNX is a key component in the realisation of future dismounted situational awareness systems; increased operational tempo, improved operational agility and effectiveness and more efficient force application in a Combined, Joint, Interagency, Intergovernmental and Multinational command (CJIIM).

			The benefits delivered by better situational awareness and more efficient power and data management contribute to reducing the cognitive and physical burden on the soldier.

			Finding a way to reduce these burdens while increasing operational effectiveness has been the driving force behind UltraLYNX.

			By empowering the user to employ UltraLYNX as their role or mission demands, for the first time soldier technology can truly adapt to the users.

			Designed from the ground up to deliver smart, open architecture, capable of providing users with a simple plug and play function of a range of common bearer and end user devices, while also providing the necessary technological infrastructure to support future systems growth and development.

			UltraLYNX provides the definitive standard for future soldier systems and delivers a truly integrated, scalable and open solution to meet current and future close combat challenges head on. n

		

		
			
				[image: ]
			

		

		
			Proven on your AR…Trust it on your MG

		

		
			The ELCAN Specter® DR dual role sight is ready now for both light and heavy machine gun platforms

		

		
			New reticles are making the unique, battle-proven capabilities of the ELCAN Specter DR dual role optical weapon sight available to machine gunners. 

			The sight, ready now for both light and heavy machine guns, is more effective at acquiring and engaging stationary and moving targets and increasing the ability to suppress targets at greater distances on machine gun platforms.

			“Just like the rifleman, the machine gunner never knows what kind of terrain he will be faced with or at what distance his target will be,” said Dan Pettry, former U.S. Army Ranger who was deployed in Afghanistan and is now a product manager for ELCAN Rifle Sights. 

			“Whether moving on the assault or providing support by fire, transition between 1x and magnified fields of view is a real advantage.”

			The combination of versatility, reliability and ruggedness has made the Specter DR sight the optic of choice for both special operations and conventional forces around the globe for more than 12 years. The ELCAN Specter DR dual role sight provides AR (assault rifle) operators with the ability to defeat targets close in and far out by providing both magnification necessary for long-range targeting and 1x field-of-view needed for short-range, precise and rapid aiming in one sight.

			The sight has an easy-to-use lever that allows a shooter to switch instantly from 1x to 4x magnification (or 1.5x to 6x magnification) without having to fine-tune or adjust focus for either setting. 

			“Putting optics on machine guns is a game changer,“ Pettry said. “The Specter DR has been very effective in filling this role. However, in the end, they are still sights built for rifles. Now there’s a Specter DR made for machine guns.”

			The MG version of the Specter DR sight uses the same battle-proven, rugged, reliable optics and mechanics, providing the right tool to meet mission requirements. The sight uses a reticle designed for machine gun ballistic drop compensation while maintaining the crisp, red aiming dot and reticle illumination of the original ELCAN Specter DR dual role sights.

			“Just like the Specter DR dual role sight eliminated the need to carry two sights, and two weapons, our ongoing product developments continue to develop new capabilities for our customers,” 

			
according to Wolf Glage, vice president engineering for Raytheon ELCAN. “With the introduction of customized reticle patterns, the Specter DR 1-4x and 1.5-6x dual role sights are ready now for allied forces to use on machine gun platforms.”

			Designed to meet the needs of the Warfighter on an ever changing and unpredictable battlefield, the Specter DR’s combination of versatility, reliability and ruggedness has made it the optic of choice for both Special Operations and Conventional Forces for over a decade. 

			The Raytheon ELCAN Specter DR always stood apart from its competition. The reason for the Specter DR’s ever-growing popularity is its ‘Dual Role’ technology. Available in 1-4x or 1.5-6x magnifications, Specter DR has the unique ability to instantly transition from a close quarters optic to a magnified optic in a fraction of a second. Thus aiding the warfighter in mission completion regardless of where the mission takes them. The Specter DR is also fitted with a red aiming dot and ballistic reticle, which further enhances combat effectiveness.

			Why is Raytheon ELCAN making a Machine Gun version of the Specter DR?

			As the popularity of combat optics on assault rifles has grown, so has the realization that optics may be beneficial on weapon systems where they had once been viewed as unneeded. This is particularly true for light machine guns. Forces from around the globe are starting to consider optics use on light machine guns as not only an advantage but also a necessity. However, an effective machine gun optic needs to be extremely versatile, while possessing a special level of ruggedness and reliability. These same qualities made the Specter DR very popular amongst the warfighters. Therefore, it was no surprise to learn that troops were taking Specter DRs that were originally meant for their M4s and SCAR-17s and mounting them on their M249s and M240s. It turns out that the ‘Dual Role’ capability was just as important on area weapons in support of the rifleman, as it is on the assault rifles. Because, like the rifleman, the machine gunner never knows what kind of terrain he will be faced with or at what distance his target will be. Whether moving on the assault or providing support by fire, the ability to instantaneously transition between 1x and magnified fields of view is a real advantage. Not only will the improved marksmanship capability improve lethality and mission completion, but also the sustainment of situational awareness will increase safety for those that they are supporting. The Specter DR has been very effective in filling this role. However, in the end, they are still sights built for rifles. So, Raytheon ELCAN found that it would be beneficial to build a Specter DR that is dedicated to these weapon systems.

			What is different about the MG version compared to the assault rifle version?

			Mechanically and optically, the traditional capabilities and benefits of the Specter DR are what make it a great machine gun sight. Therefore, no changes needed to be made in that aspect. The only real changes on the Specter DR machine gun sight will be in the reticle. Where the original Specter DR reticle was designed with the rifleman in mind, this new reticle was designed with the machine gunner in mind. The goal was to make the user more effective at acquiring and engaging stationary and moving targets, and increasing the ability to suppress targets at greater distances. In addition, the ballistic drop compensation will be updated with the actual machine guns ballistics. All of this will be done while keeping the crisp, red aiming dot and reticle illumination provided in the original Specter DR. n
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			Army turns to smart technology to defend against threats to installations

		

		
			By Joe Lacdan

		

		
			Assistant Secretary of the Army for Installations, Energy and Environment Alex Beehler doesn’t need proof of threats to military and government installations. He is reminded every day.

			His office sits next to the point of impact where American Airlines Flight 77 crashed into the western side of the Pentagon nearly 18 years ago during the 9/11 attacks. 

			“It’s a constant daily reminder that the Pentagon, (which) is the Department of Defense’s foremost installation, clearly can be … under a surprise attack,” said Beehler.

			As the variety and complexity of threats continue to increase, security at U.S. military installations has taken increased importance in the years since 9/11. Potential U.S. adversaries can threaten American bases in cyberspace and at their perimeters. 

			Vulnerabilites

			While defending against attacks to U.S. installations has always been a priority for the Defense Department, information technology and the possibility of lethal attacks before major conflicts has made military posts more vulnerable than ever before.

			“The homeland is no longer a sanctuary,” said Richard Kidd, deputy assistant secretary of the Army for strategic integration. “We’ve been treating our military installations as if they were sanctuary cities for a very long time, immune from the effects of the adversary. That is no longer the appropriate assumption.”

			The Army plans to use smart technology to help defend against the increasing complexity of these security threats. Beehler said the Army needs to build a “technology-enabled” force by 2028. Lt. Gen. Gwen Bingham, assistant chief of staff for installation management, said that has been in discussions for the past 18 months to bring 5G wireless connectivity to all of its installations. 

			Army installations serve an important function as the strategic support area, which is part of the service’s multi-domain concept. The strategic support area features frequent communication between commanders and support agencies as well as housing crucial warfighting components such as cyber, command and control. 

			“Installations are really part of the battle front,” Beehler said. “One of the things that you need to be concerned about: what happens when the grid goes down and there’s no power on military bases or in the surrounding communities, which service the military bases?”

			Smart technologies

			The Army is currently exploring 10 technologies to innovate installations, including automated assessments of systems with limited manpower and monitoring utilities for anomalies in energy consumption. The service is also looking to track fault detection, install smart thermostats, and create autonomous vehicles. The Army will explore frictionless entry, allowing secure and efficient installation access. 

			The Army Corps of Engineers is looking at using its Virtual Test Bed Installation, which involves artificial intelligence that will analyze data of a military installation’s facilities.

			“The battle space is changing,” Beehler said. “Installations are part of the fight. They’re critical to the Army’s success. They are where the Army builds readiness, sustains the force, develops Army culture (and) supports our Soldiers and families … They are under constant attack.”

			The possibility of threats to its installations further increases the importance of the Army’s current modernization efforts. At-risk infrastructure can undermine a base’s operational ability to act. 

			To help field new ideas for installation technological innovations, Bingham partnered with Army Training and Doctrine Command to gather feedback from Soldiers at Army training centers at Fort Lee, Virginia; Fort Sill, Oklahoma; Fort Benning, Georgia; Fort Leonard Wood, Missouri; and Fort Gordon, Georgia. The average age of the Soldier surveyed was 23 years old. 

			“We know that we must move quickly to adapt and change to be proactive vs. reactive and to really get ahead of technology,” Bingham sad. “In other words, we want to be the driver of change vs. the passenger.”

			Survey Findings

			Soldiers wanted the capability to access installation services 24 hours a day using biometric-enabled kiosks or mobile apps. They also wanted applications both for base information alerts and for healthy food options. Soldiers said the Army should consider using “walk out” technology where shoppers can purchase items by having a remote system scan their credit and debit cards and automatically deduct from bank accounts. 

			The Army could explore building the capability to counter enemy attacks against utility and infrastructure control systems. Bingham said the service could develop the means to counter against kinetic surveillance and then attack the enemy using drones and using remotely-operated sensors.

			Chris Thomas, director of information and technology, Office of the Assistant Chief of Staff for Installation Management, outlined objectives to help build Army bases into smart installations capable of defending against enemy attacks.

			Thomas said that industry partners must determine how the service provides connectivity and bandwidth and speed to Soldiers; new technology must be implemented sooner. Thomas said that identifying and securing operational technology will provide the ability to withstand attacks. And finally, the new technology will help provide resilience. 

			“We must be able to recover when these attacks happen,” Thomas said. “Keep in mind it’s not if we’re going to get attacked. It’s when. It’s going to happen.” n
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			First contact 

			Soldier Modernisation talks to Nick Harper, managing director, ODU-UK

			Innovation and refinement are vital when providing solutions for the military sector. Nick Harper, managing director of ODU-UK, explains how constant improvement and the incorporation of soldier feedback inform the company’s offerings.

			Q: How does ODU’s history continue to inform the company’s character?
Nick Harper: 80 years ago, engineer Otto Dunkel took inspiration from seeing a man with a twig-broom sweeping up leaves, and this gave him the idea for an entirely new type of contact, with dramatically improved reliability. He later patented this ‘springwire contact’, which became the foundation product for ODU, now a €200-million-turnover privately owned connector manufacturer with 2,300 global employees. 

			Our founder’s ethos remains with us, as we are an innovative ‘problem-solving’ connector supplier to our customers, providing them with high-performance products that are designed to provide application-specific solutions. Our strength lies in our flexibility, together with our commitment to work with our customers to design and produce the best possible products for the military market. 

			Q: What has ODU’s military pedigree been in the UK? 
A: In the military sector, the drive for weight-reduction, robustness, easy handling and cleaning, and safe signal transmission was the ideal opportunity for ODU to further develop existing push-pull connectors into a specific range of connectors especially for military equipment, the ODU Advanced Military Connector (AMC) series. 

			ODU’s first major UK opportunity came with the Bowman C41 Tactical Comms System and we’re proud of the fact that, since 2002, ODU has supplied over 100,000 helmet connectors to the programme without a single reported in-service failure. 

			Q: Has ODU’s experience with future soldier programmes changed anything? 
A: We have been able to solve many application problems for customers with our ODU AMC® series, with consistently positive customer feedback, and this has enabled us to become part of the next generation of R&D projects. 

			The company did learn things from its experience. Most important was the biggest concern of the foot soldier: ‘can I clean it?’ 

			It was this feedback about the ability, during conflict, to swap and clean equipment that gave rise to the next development in the company’s AMC connector range, the ODU AMC® Easy-Clean. The contacts are easily and quickly cleaned in the field, even under the most unfavourable conditions, because when the connector is unmated, the contacts lie flush with the insert face. 

			Q: What types of miniature connectors for in-vehicle use is ODU working on at present? 

			A: In military and security technology, the reliable transfer of as much data as possible in the shortest time possible is becoming increasingly important. The ODU AMC® Highspeed Data connector series can combine and transmit all common data transmission protocols, with rates up to 10GB. So far, most military data connectors have incorporated standard commercial connectors inside a MIL-STD connector shell. 

			This is not the method favoured by ODU. Instead, we have chosen the more elegant solution of adapting our own multi pin connectors to transmit the required protocol. The result is a much smaller connector with all the ruggedness and performance required of a military connector. 

			In addition, not only are the ODU AMC® connectors inherently smaller and lighter, but the push-pull locking concept allows closer panel spacing, as finger-space for rotation locking is not required. 

			Two further developments in the ODU AMC® range have been specifically designed to provide fresh options for the in-vehicle equipment manufacturer. The ODU AMC® High- Density series comes in four sizes, with shell diameters from less than 10mm up to 18.5mm with 40 contacts, with options of power up to 15A and combined data and power up to 5A, proving that quality can come in small packages. 

			Secondly, in a direct response to a military equipment OEM’s problems with extremely high vibration levels, we have introduced the ODU AMC® Threaded Connector. This is a device that uses a screw-locking-with-ratchet mechanism – half-turn locking – intended for applications requiring additional security, or where pressure, vibration and temperature could prove problematic for other connectors. 

			Q: What makes ODU confident that its military products will sell in UK? 

			A: Given our successful performance since 2002 in the continually niche head-set sector, then we think our extended product range now gives us every opportunity to sit down and talk to OEM’s about how we can help with their in-vehicle equipment. 

			As the demand for better data performance from yet smaller and lighter equipment grows, then that gives our rugged miniature connectors an edge over the competition in markets with which we are comfortable in, as well as confidence in new territory. 

			Q: Is there anything else you would like to add or let the customers know? 

			A: Simply to reiterate the message that we are problem-solvers. At ODU, we pride ourselves in keeping the whole manufacturing process in-house. 

			With their special geometry and carefully selected base materials, our contacts enable hundreds of thousands of mating cycles. 

			According to some of our customers, ODU connectors continue to work, while remaining fully operational, for over one million mating cycles. 

			There are many connector manufacturers in the military market place and we are certainly not the largest, but we believe that our strength lies in our flexibility, together with our commitment to work with our customers to design and produce the best products for the military market. Finally, if our customers prefer, we can supply the complete connector sub-assembly package, including over-moulding and any necessary metalwork. 

			So, any OEM facing a connector or packaging conundrum should get in touch. n

			For more information: www.odu-connectors.com

			Visit us at DSEI: 10.09–13.09, ExCel London, Booth S3-118

			ODU Group: global representation with perfect connections

			The ODU Group is one of the world’s leading suppliers of connector systems, employing 2,300 people around the world. In addition to its company headquarters in Mühldorf am Inn (Germany), ODU also has an international distribution network and production sites in Sibiu/Romania, Shanghai/China and Tijuana/Mexico. ODU combines all relevant areas of expertise and key technologies including design and development, machine tooling and special machine construction, injection, stamping, turning, surface technology, assembly and cable assembly. The ODU Group sells its products globally through its nine subsidiaries in Denmark, England, France, Italy, Sweden, the US, China, Korea and Japan, as well as through numerous international sales partners. ODU connectors ensure a reliable transmission of power, signals, data and media for a variety of demanding applications including medical technology, military and security, eMobility, energy, industrial electronics, and measurement and testing.
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			A soldier system that is not afraid of modern warfare 

		

		
			Soldier Modernisation interview with Alain Tremblay, Rheinmetall Canada’s vice-president of business development

		

		
			The battlefield can be an extremely chaotic place. Not only are soldiers frequently scattered across various locations, but environmental challenges like hard-to-navigate terrain, choppy radio networks, and unpredictable weather can present a number of operational and communication-related issues.

			For dismounted agents in particular, the ability to remain connected to their chain of command while on the ground can be the difference between mission success and mission failure. Soldiers that move on foot do not have access to traditional in-vehicle communication systems: instead, they require an agile solution that can be taken on-the-go to maintain constant situational awareness. That is where the soldier system comes in.

			In the complex environments of modern warfare, Rheinmetall Argus system provides the user with a highly intuitive, smartphone-like interface that is packed with mission-critical capabilities. It is engineered to act as a hub that relays real-time information to facilitate seamless cohesion – even in the toughest of environments, where its ruggedized and waterproofed hardware is an indispensable asset.

			The operator-focused system features blue force tracking and a suite of mission planning features like waypoint plotting and map reconnaissance, among other dynamic functions. Simply put, Argus lifts a weight off of soldiers’ shoulders: both literally thanks to its ultra- lightweight casing, and figuratively as it streamlines comms and ops processes.

			“Argus provides a unique situational awareness enhancement to any dismounted soldiers deployed in today’s complex battlespace,” said Alain Tremblay, Rheinmetall Canada’s vice-president of business development. “Its modular and open architecture makes for a formidable ability to adapt to various user requirements, while being able to grow and evolve as the environment changes.”

			From the world’s highest mountaintops to remote foreign locations, Argus’ open architecture engineering is the gateway to no-fail connectivity, featuring a network-agnostic framework that can take soldiers absolutely anywhere. Users have the option to connect to radio, Edge, GSM, and LTE networks to ensure every one of their time-sensitive updates is received loud and clear.

			The system is also hardware-agnostic and multi-platform compatible for an unparalleled degree of interoperability: it can be used with any radio that is currently in service within NATO, and loaded on any mobile device powered by Android, Windows, or Linux.

			To complete the compatibility trifecta, Argus is entirely hardware-system-independent. Its software can be loaded onto a PC, tablet, smartphone, or rugged PDA – the latter being a particularly attractive option for those who need a damage- and shock-resistant tool that can withstand harsh environments.

			Whether you are engaging in a routine training exercise or a real-life battle scenario, every operation requires a specific combination of systems, personnel, and equipment that must coexist in perfect harmony. With so many moving pieces, soldiers need a communications platform that can tie these elements together with ease.

			Picture Argus as the central component of a bicycle wheel, surrounded by spokes that represent each piece of field equipment that can be integrated with the soldier system: these connections include laser rangefinders, tactical night vision goggles, GPS units, remote secure receivers, biometric sensors, UGV’s (including Rheinmetall Mission Master), and UAV’s.

			Each one of these integrations has been tested and proven in real-life national and multinational situations, so you can go forth with confidence no matter the mission at hand. The system also meets all of the industry’s most stringent quality standards, from NATO’s ruggedization specifications to full MILSPEC compliance for its hardware and software components.

			Argus is currently in service and deployed with the Canadian Armed Forces. In addition, Argus battle-proven software is being used by the German army’s Gladius soldier system, further highlighting its ability to integrate seamlessly with other NATO and coalition members’ operations – all while meeting, and often exceeding, interoperability protocol requirements.

			One of the most groundbreaking things about the Rheinmetall Argus is that its communications capabilities and ultra-tough hardware are just the tip of the iceberg. Thanks to its open architecture and compatibility with NATO data exchange and communication protocols, it can be coupled with UAV and UGV platforms for remote operations that keep soldiers at a safe distance. Just last month, the Mission Master – Rheinmetall’s modular unmanned ground vehicle – successfully completed a remotely operated mission controlled by a single soldier through Argus soldier system.

			In the field, Argus can control the Mission Master in any one of its many modes: it can pre-program waypoints for the UGV to follow, or tell it to autonomously travel to the operator, follow the operator at a distance, or retrace its path back to the origin.

			The soldier system can also remotely control UAV’s, including the ultra-compact FLIR Black Hornet, a tiny helicopter-like drone that can fit in the palm of your hand. As your eye in the sky and ear to the ground, these types of integrations are a major advantage for any military user that needs a single device to tackle multiple tasks at once, without compromising the safety of their personnel.

			It is exceedingly rare to come across a military tool that can claim to have it all – and mean it. Argus is one interface, one unit, and one central point for any communications, planning, and operational capability you will ever need. It provides constantly updated situational awareness between dismounted soldiers and all levels of command, no matter how far away they are, creating a battle ecosystem unlike anything the world has seen before. n

			www.rheinmetall.ca
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			Protect your comrades with unwavering confidence

		

		
			Built for superior thermal surveillance Soldier Modernisation looks at Flir’s range of handheld monoculars

		

		
			Whether you’re on a mission, responding to an urgent incident, or identifying a suspect, high definition thermal optics and low light imaging provide you with accurate critical information that allows you to react quickly. Protection is imperative when you have to confront unpredictable situations every single day and thermal imaging can help keep you and your comrades safe.

			FLIR Scion™ Professional Thermal Monocular 

			The FLIR thermal product portfolio is now more extensive than before with the addition of the FLIR Scion™ Professional Thermal Monocular (PTM). The Scion PTM is powered by FLIR’s high-performance Boson® thermal core for greater image quality and features connectivity with FLIR TruWITNESS® to allow real-time encrypted thermal video streaming to provide professionals with greater situational awareness.

			The Scion PTM allows users to quickly detect objects with greater detail and offer clear vision in low visibility conditions. Available in a 60 hertz refresh rate, the Scion PTM features two gigabytes of internal storage and a microSD™ card slot to record both geotagged video or still images for later playback. Additional features include, picture-in-picture zoom, global positioning system (GPS) functionality, and both Bluetooth® and Wi-Fi capabilities to allow simple file transfer between devices.

			When linked with the FLIR TruWITNESS wearable sensor platformbuilt for city-level security and public safety operations, Scion PTM combines video, audio, and location data to allow organizations to stream thermal footage of any pursuit, evidence recovery, or search and rescue effort to the command center via wireless network. 

			The Needs: Deployment Strategies

			Even if a group or organization can only field a single shared handheld thermal imaging device, users will undoubtedly find a growing number of unique uses with each deployment. Whether finding an armed fugitive hiding in the park or a missing Alzheimer’s patient on a cold night, thermal imaging saves lives.

			Thermal imagers can improve safety and security in several ways: 

			Perimeter team - Whenever a perimeter is established to contain fugitives after a crime, handheld thermal imagers become a massive force multiplier. With the ability to see through total darkness, light foliage, smoke or haze and the ability to separate camouflaged, motionless humans from the background clutter, a thermal device make finding hidden bad guys far easier than night vision devices (NVD). Plus, they work 24-hours a day.

			Missing persons - With the ability to quickly cover ground by highlighting all warm objects, a visual sweep of a search area is easy using thermal imaging. Even if the person is hiding (a common event with missing children), unconscious or uncooperative, a thermal device can highlight their heat signature and help rescuers pinpoint their location. 

			Building security - Thermal imaging isn’t the sole province of law enforcement. Security teams use thermal imagers to detect intruders at great distances along fence lines, and to quickly search grounds and buildings for trespassers without disclosing their own position. In addition, thermal imagers can detect overheated equipment that presents an imminent fire risk.

			Warrant teams - The well-equipped warrant team should have at least one thermal imager at hand to detect booby traps, hidden guard dogs and escaping fugitives. In the infamous Boston Marathon Bomber case, terrorist Dzhokhar Tsarnaev was located with a FLIR thermal imaging camera that detected his heat body heat as he hid inside a boat covered by a thin plastic tarp.

			Natural resources crime - For officers who work the outdoor beat, thermal imaging devices are on par with a detection canine for finding hidden firearms, discarded game, or poachers operating under the cover of darkness. Furthermore, thermal imagers can often find the source of chemical leaks or other environmental contamination due to the differing thermal signatures.

			Urban patrol - Alleys and other dark areas are the natural habitat of criminals. For the cost of an inferior NVD, a patrol officer can be equipped with a handheld thermal imaging device that works night or day and clearly distinguishes people lurking in the shadows by revealing them in vivid color. 

			Highway Interdiction units - Hidden compartments in vehicles often have a different thermal signature than non-modified areas. Use of a thermal imaging camera can quickly, easily and non-destructively point out areas that require further investigation.

			Surveillance teams - Aside from finding people who are trying to remain hidden, thermal imagers can be used to determine if vehicles have been recently driven. Rather than sneaking up to a vehicle to determine if it was recently used, a quick drive-by using a thermal imager can show a hot engine and confirm that the target has recently been on the move. 

			Pursuits - Suspects commonly toss weapons or drugs during foot or vehicle pursuits. An officer can easily find discarded evidence, especially firearms – even in tall grass or shrubs – using a thermal imager. If the Perpetrators bail out and run into a field or woods, a thermal imager is the perfect tool to find them wherever they are attempting to hide.

			Drug units - With sufficient probable cause or a judicial warrant, thermal imaging devices are the gold standard to detect illegal drug labs or clandestine growing operations without tipping off the occupants. Later, when a warrant is being served, the thermal device can help find hidden occupants, discarded drugs or equipment and booby traps for the warrant team.

			FLIR Scion™ Outdoor Thermal Monocular 

			The Scion™ OTM (Outdoor Thermal Monocular) is a high-tech device designed for outdoor adventurers, ruggedly built for the most demanding environments to quickly detect animals and other objects of interest in low-visibility conditions. A built-in microSD card slot provides enough memory to capture every wildlife encounter in high-quality thermal imaging to revisit again later.

			Both Scion™ monoculars are built around FLIR’s powerful Boson™ core and are available both in 640 and 320 resolutions, with 9Hz and 60Hz models. n

			To find out more about FLIR thermal technology visit: www.flir.co.uk/scion

		

		
			Soldier Modernisation talks to Ulf Sandberg, founder & managing director, Paradigm 
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			Making SatCom simple  

		

		
			Q: Many people will be aware of the name Paradigm, could you tell us about the background of the company and the geographic regions you supply in?

			A: Paradigm was founded in 1996 with two very clear guiding principles; to simplify satellite communications and to add value for our customers. Engineering led from the outset, the company supplies, distributes, integrates and manufactures satellite communications equipment – from manpacks to earth stations.

			Year on year, Paradigm has consistently expanded operations, whilst maintaining that clear focus on simplifying satcom and adding value. With first class software engineering, product design and integration teams, Paradigm is manufacturing superior, simple-to-use, PIM®-based satellite terminals for a global customer base. 

			Paradigm has specifically made huge advances in simplifying the setup and pointing processes, and modularising terminals for rapid deployment. With skillsets in software, installation, baseband management and RF, their teams of engineers have successfully created stand out products that are now standardised on by key user groups such as the United Nations and the Global SOF Community.

			Paradigm’s market penetration couldn’t have been possible without the strong support of a global sales and operations team, which includes reseller/VAR partners, maximising their presence around the world. With business centred on satellite communications equipment, it becomes obvious why global sales are the only way forward. By not being restricted to geographical regions, access has been enabled to a variety of markets, catering for global commercial, NGO, military and government requirements. Whilst customers might dictate local operations, Paradigm ensures that their products and equipment are capable for global operation. 

			Q: Could you explain what a ‘PIM-Enabled Terminal’ is and how they link into military communication systems for the transfer of voice and data?

			A: The popularity of Paradigm’s products has been based on the development of the PIM - the Paradigm Interface Module – an environmentally rugged terminal controller designed to provide a common level of operation to all satellite terminals. Its simplicity and ease-of-use has made it extremely popular and it has also been integrated into many non-Paradigm terminals to enable quick and rapid access to key satellite constellations and networks. 

			The PIM minimises training, not only because it is so straightforward to use but because it is integrated into so many different terminals. They make it easy for non-skilled users to setup and point a satellite terminal, simplifying a process to one that only requires basic training at most. Actions such as pointing the terminal, getting it operational on a satellite and transmitting and receiving data can now take less than a minute to perform with the user guided by easy-to-follow, simple instructions delivered via the PIM’s basic unit interface. 

			Consequently, by avoiding the requirement for trained satcom engineers to setup, point and operate satellite terminals, satellite communications has become more accessible for the mobile dismounted soldier. Less training is required than before to enable the setup of reliable communications in any location and to provide higher bandwidth than previously available from other comms equipment with comparable training requirements. Soldiers can then focus more easily and quickly on the task in hand, supported by equipment delivering much higher bandwidth for fixed, or on-the-move use.

			To assist the operator to point the satellite terminal, the PIM provides all the required cues using the on-board control interface; no spectrum analysers, laptops, PC’s or external equipment is necessary. The user follows straightforward visual guidance, with optional audio guidance available. These simple-to-follow instructions are all that’s needed to enable rapid, accurate terminal pointing. 

			The ruggedised PIM represents an easy-to-use interface across many different satellite terminals, thus enabling Armed Forces to standardise on equipment. Additionally, the technical agility and versatility of the PIM allows it to be integrated with all types of satcom terminals and modem technologies; so other manufacturers can, and do, use it as the brain of their system, further standardising the process of satellite communication. 

			Q: Can you explain some of the features of the main PIM-Enabled Terminal that are currently available?

			A: By integrating the PIM into Paradigm’s and other manufacturer’s satellite terminals, and by supporting a multitude of different satcom modems, it means that today’s satcom operator needs only to train on one terminal - and then put that training to work across all others. By reducing the training requirements and reducing the differences between terminals down to situational and environmental driven features, the PIM has enabled a range of satcom terminals that meet every operational need. 

			The ‘internet in a backpack’: for maximum high speed data throughput in an ultra-portable, low powered solution, the SWARM® terminal offers a 90 second assembly, giving today’s modern dismounted soldier maximum communications capability in one easy to carry backpack. The SWARM was used by the RAF in 2018 to send video and high resolution images back from extreme altitude locations in the Himalayas during HV18, the principal expedition of RAF100.

			The lightweight HORNET terminals are designed to balance high-speed data throughput with portability. Maintaining the courier-friendly and airline compliant case design, the HORNET terminals provide a positive balance between weight, ruggedness and data throughput. 

			The CONNECT100T terminal is a tough, resilient three-case terminal that can be transported by commercial courier and taken on board commercial airlines. It’s designed for a longer-term temporary installation, providing maximum data throughput, thus ideal for HQ-level communications. It is in use by UN OCHA to provide a longer term communication backbone following an initial communications setup with the SWARM.

			Paradigm’s new MANTA® product is capable of providing communications on-the-pause and on-the-go with rapid vehicle mounting and is still a one case airline checkable solution. It removes the need for satellite terminal pointing entirely, utilising flat panel hardware and software controlled beam forming technology. All the user needs to do is “just add power”, either via the vehicle or vessel’s DC or from regular AC. The MANTA can ensure constant connectivity and routes any device connected to it to Wi-Fi, cellular or satellite depending on real time availability, service weighting and/or least cost. The MANTA+ option has recently been adopted by the United States Special Operations Forces community.

			Q: These terminals are in use throughout the world, could you talk us through where and the climatic differences they can handle?

			A: Paradigm’s approach to a global market place is very noticeable in the design and operation of their range of portable satellite terminals. The terminals are designed for operation in extreme and demanding environments and climates and all are field-proven to meet the tough and exacting requirements of military use. 

			From operations in the desert providing broadcast-quality video network connectivity to operations at extreme altitude in ultra-cold temperatures to maintain welfare data communication channels, all terminals are operational in theatre. They provide simple, easy to deploy and use satcom, tried and tested, with operations standardised across the range.

			Q: Where could people see or trial these products and what is next for Paradigm?

			A: Paradigm is constantly supporting both commercial and military events and exhibitions around the world, with the range of PIM-enabled terminals and Paradigm’s terminal design and engineering capability all on display. The website www.paracomm.co.uk is always up-to-date with details of these. Additionally demonstrations can be arranged for key global locations by contacting our sales teams on sales@paracomm.co.uk n
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			OFFSET seeks proposals to accelerate swarm tactics in virtual environments

		

		
			Program awards contract for third swarm sprint, solicits ideas for fourth sprint to develop synthetic technologies and AI applications leveraging game-based swarm simulators

		

		
			DARPA is soliciting creative proposals for the fourth swarm sprint in its OFFensive Swarm-Enabled Tactics (OFFSET) program. OFFSET envisions swarms of 250 collaborative autonomous systems providing critical capabilities to ground units in urban areas where challenges such as tall buildings, tight spaces, and limited sight lines constrain essential communications, sensing, maneuverability and autonomous operations.

			The swarm sprints aim to encourage rapid innovation and continuous incorporation of breakthrough technologies. Each of the five core sprints emphasizes one of the key OFFSET thrust areas – swarm tactics, swarm autonomy, human-swarm teaming, virtual environment and physical testbed – to ultimately enable cross-cutting breakthroughs in swarm systems capabilities.

			The fourth swarm sprint consists of two topics areas: developing synthetic technologies in the OFFSET virtual environments and identifying applications of artificial intelligence (AI) to discover and learn novel swarm tactics.

			For the first topic area, proposers will seek to develop and implement synthetic capabilities in simulation, representing potential future technologies, such as distributed “see-through-wall” sensors, passive swarm communications, or enhanced sensor/computing arrays, to enable and demonstrate novel swarm tactics. Proposed technologies could be near-term advances that are being prototyped in laboratories or far-term ideas that are primarily conceptual but physically grounded.

			The second topic area represents an ad hoc sprint for leveraging artificial Intelligence for accelerating swarm tactics design, for which sprinters will discover, learn and harden novel swarm tactics by applying artificial intelligence frameworks via enhancements of the OFFSET virtual environments.

			“With OFFSET, we are expanding the tactics available to warfighters, leveraging advances in autonomous systems to address complex challenges in urban environments,” says Timothy Chung, program manager in DARPA’s Tactical Technology Office (TTO). “Exploring and developing swarm technologies in virtual environments today can yield insights and impact for real-world breakthrough capabilities tomorrow.”

			DARPA also has awarded separate contracts for the third swarm sprint to Carnegie Mellon University and Soar Technology Inc., each of which will focus on development of advanced swarm tactics.

			The third swarm sprint aims to augment the growing collection of swarm tactics in the OFFSET ecosystem, employing heterogeneous swarms of air and ground robots, and also to explore innovative technologies to enhance human-swarm teaming or how humans interact with autonomous swarms.

			Proposers were able to submit to one or both of the topic areas for the fourth swarm sprint, with a deadline in May 2019. n

			More information about OFFSET and Swarm Sprint thrust areas is available here: 
https://youtu.be/c7KPBHPEMM0 and 
www.darpa.mil/work-with-us/offensive-swarm-enabled-tactics
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			Operational enchancement - powered by artifical intelligence

		

		
			Soldier Modernisation talks to Itay Weiss of Secubit about their innovational Weaponlogic product 

		

		
			Q: Could we look at Secubit and what you mean by bringing global armies and law enforcement agencies to the next level of operational performance?

			A: Secubit integrates barreled weapons into modern Battle Management and Intelligent Maintenance systems (i.e. BMS & IMS). Our weapon-attached systems provide real-time diagnostics, analytics, and intelligence for weapons usage and condition.

			Our mission is to modernize the management of barreled weapons on missions and in maintenance for military, law enforcement, and private sector organizations. Ultimately, Secubit aims to become the go-to company for any organization that requires Mission Readiness, Situational Awareness and Enforceable Accountability for its barreled weapons.

			Q: Could we analyze one-by-one your profit offerings and how they can be utilized by defense forces, could we look at WeaponLogic Ecosystem?

			A: WeaponLogic’s Smart Agent is an Artificial Intelligence based small form-factor sensor, that can be fitted into ANY weapon, from handguns to 155mm mortars and even tanks, in a seamless manner with little-to-none installation effort.
Military/Law enforcement agencies can:

			✓ Reduce maintenance costs dramatically by shifting from a Fail-&-Fix to Predict-&-Prevent per-component practices (IMS),

			✓ Achieve All-Time Readiness for their arsenal,

			✓ Integrate, for the first time, ALL their barreled weapon into (Battlefield-) Management systems (e.g. BMS/C4I), and by doing so enable critical mission information to flow from the field to the command center(s) in real-time, resulting and superior Situational Awareness.

			✓ Enforce Accountability over weapons usage and maintenance between them and weapon suppliers.

			Q: How are you getting on delivering the project into use around the world?

			A: Secubit has distributors in key countries in the world that push our product locally. 

			Fortunately, since we have won quite a few tenders in Europe and the US, we are working with most of the major gun manufacturers in the world and our technology becomes essential and a De-Facto standard for some organizations World Wide. 

			Q: Could we expect any new offerings from the company shortly?

			A: We’re in the midst of several interesting partnerships with some of the top companies around the world, pioneering new products with even more mission-critical features, very exciting, expecting to launch in SHOT Show 2020 n

			 

			For more information, please visit: secubit-ltd.com
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			Looking to meet the continuing demand for more power?

		

		
			Introducing Pola Power™ – Soldier Modernisation talks to Leigh Chapman, product manager with TT Electronics

		

		
			Leigh Chapman, Product Manager, TT Electronics 

			Q: In the last issue of Soldier Modernisation we had an overview of the TT Electronics connector range which is fairly complete, why did the company feel the new Pola Power range was needed?

			A: All our new products within TT are driven by both market trends and customer specific requirements. The Pola Power™ concept was formed through a combination of both. We carried out a voice of the customer exercise to help us understand what the gaps in both our product lines and our competitors product offerings were and also through extensive market analysis of where the requirements of the high power solutions in both the defence and rail market have become more apparent.

			Q: Pola Power™ as a connector is designed as you say to handle the developing power needs that the industry is facing, why is Pola Power™ so unique over existing products, and for a purchasing manager which applications can it be used on? 

			A: Whilst carrying out the voice of customer exercises, there were three points which kept recurring as we were discussing the connector concept with the customer base, those were the availability, cost and reliability of competitor products. Pola Power™ has been designed with all these three points in mind. Stock packages have been kicked off with our distribution partners to support immediate requirements and the connector will be available within our standard lead-time. With almost all components manufactured onsite, this helps us keep cost to the minimum and the extensive test programmes we’ve invested in for both the defence and rail market, ensures that Pola Power™ will perform within the harshest of environments.

			Q: Could we look at the specific features of Pola Power™ and also its ease of inter-connectivity? 

			A: We initially set-off to replicate the same bayonet coupling system of our core products the MIL-STD-5015 although after brainstorming the concept and taking on board our design engineering team comments as well as those from our customer base, we’ve ensured that the initial coupling is made as easy as possible even with large and rigid cable attached, this is achieved through our hyperbolic curved bayonet coupling system. This really assists the user and speeds up the installation and removal of the connectors.

			Q: Where can our readers see the product or get a hands on view of the product as used in Defence, but also in Power Distribution and Green Energy which also relate to the industry in terms of larger industrial applications and the worldwide eco drive? 

			A: All those customers who are interested in the product are welcome to discuss with our connectors group based in Abercynon, South Wales where the connectors are manufactured. The connectors have been exhibited at Railtex and will again be on show at DSEi in London later on in the year. n

			Find out more: info@ttelectronics.com 
or visit: www.ttelectronics.com
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			Omnetics high-speed family for SWaP and soldier worn applications

		

		
			Derek Hunt, director of sales – North America 

		

		
			Today’s design engineers have a strong directive when it comes to military electronics, and much of the emphasis is focused heavily around SWaP. SWaP (Size, Weight, and Power) is a major challenge for designers tasked with the development of modern-day electrical and computer equipment. Whether your design focuses on a soldier worn computing device or something fixed, the physical Size, Weight and Power of the system are critical for determining its overall effectiveness. 

			In addition to military issued weaponry, today’s modern warfighters are carrying enough computing power to fuel an entire factory. From field radios to portable surveillance systems, each device has its own job to do, and each device is responsible for distributing power and signals accordingly. These devices include GPS, night-vision aids as well as Wi-Fi hotspots capable of transmitting real-time battlefield intelligence in some of the harshest environments on the planet. 

			The main challenge when designing SWaP-optimized electronics is finding the delicate balance between size, weight, and power consumption, without physically compromising the devices’ overall performance, durability, and reliability. Many advanced avionics platforms today are processing mountains of data, and in doing so, are consuming more power than ever before. This requires today’s engineers to design embedded electronics and interconnect systems differently, so they can handle increased data speeds and bandwidth without adding significant weight.

			Omnetics Connector Corporation has been able to lend their expertise to this issue by releasing a new set of miniaturized high-speed standards featuring ruggedized USB 3.0, HDMI and Cat6a offerings. This new family of miniature circulars allows designers the ability to transmit uninterrupted, high-speed digital signals in some of the smallest mil-spec footprints on the market. 

			Omnetics, a Mil-Spec connector manufacturer, has been designing circular configurations for over 30 years, and in order to make these already robust connectors even more rugged and watertight, the process of injection overmolding was added to this family of interconnect standards. Consisting of shielded polyurethane cables, these battlefield tested circulars feature a flat black overmold allowing for a seamless IP68 seal, with the signal integrity to match. Each high-speed configuration utilizes Omnetics’ patented flex-pin gold plated contacts that are polarized and shrouded by a unique liquid crystal polymer insulator. The overmolded shells are keyed to ensure easy mate-ability in the field with one hand (gloved or bare). Blind-mate-ability is no longer an issue—Omnetics’ ruggedized shell features a polarized triple-key configuration to make even the tough connection seem easy. Fully encased in the polyurethane mold hides a 360° shielded solution, terminated to a banding platform designed into the shell to ensure the highest level of signal integrity is achieved. 

			Omnetics High-Speed interconnect family provides the reliability and ruggedness expected from Omnetics connectors, with the speed to match the following protocols:

			Ruggedized Nano 360® USB 3.0:

			With an outer diameter (OD) at 0.510”, Omnetics designed this offering with SWaP in mind. Using both simulation and measurement, Omnetics maximized the performance for USB 3.0/USB 3.1 (Gen 1) within the connector design. Micro contacts are used to provide maximum current rating for the power pins; meanwhile, Nano contacts are used for the high-speed data lines. This solution is spaced at precise locations in order to ensure maximum data transfer.

			As speeds increase beyond 1 Gbps, the cable becomes as important – or more important – to the performance as the connector. USB 3.0 introduced new requirements that significantly stress the capabilities of nearly every cable manufacturer. The cable must maintain an impedance of 90Ω±7Ω, all the while providing intra-pair skew of less than 15ps/m.

			Omnetics’ USB 3.0 Circular product provides maximum data transmission and excellent crosstalk that meets the requirements of USB 3.0/USB 3.1 Gen 1. Available overmolded for an IP68 seal, this connector family is available both in-line as well as mountable in (3) panel mount configurations (Front, Rear, Protruding). 

			Ruggedized Nano 360® HDMI:

			Falling in line with the USB 3.0 offering, Omnetics Nano HDMI circular fits all nineteen signal pins into an OD of only 0.550”. This new connector configuration is designed to meet HDMI 2.0 specifications. Using both simulation and measurement, performance was maximized through a carefully designed signal pinout to meet an impedance of 100Ω through the connector.

			The HDMI cable includes the same challenges at the USB 3.0 cable, but with a wire count of nineteen instead of nine. With nineteen wires, achieving miniaturization while maintaining flexibility is a challenge. There is always a tradeoff between performance and size, but it is much more pronounced for this product. In order to achieve the best balance, 32 AWG cable is used. This limits the maximum overall length, but measurements confirm that the specification can be met up to about 3-meters.

			The final product results in excellent crosstalk, impedance, and maximum data transmission in order to meet the requirements of HDMI 2.0 specification.

			Ruggedized Nano 360® CAT6a & Micro 360® CAT6a:

			This particular offering allows designers (2) sizes to choose from: Micro 360® (0.600” OD) or Nano 360® (0.460” OD). Similar to USB 3.0 and HDMI, crosstalk and impedance are important parameters to optimize. Contrary to USB and HDMI, crosstalk is more critical than impedance here. In this connector design, these two parameters are inversely proportional: increasing the pin-to-pin spacing within a pair improves the impedance but degrades the crosstalk. As with all high-speed designs, there are trade-offs that need to be made, and both simulation and measurement help determine the optimal configuration. The end result is a novel 5-pin grounding strategy that optimizes the performance and meets the requirements of Cat6a, per TIA-568-C.2.

			The cable must be designed to meet the Cat6a requirements. Fortunately, the requirements provide a little more margin for miniaturization: TIA-568-C.2 allows for up to 100 meters in cable length with a standard (22-24 AWG) cable. A smaller cable will have more loss, but even at 30 AWG, can still meet the performance requirements up to at least 25 meters. This is significantly longer than nearly all Omnetics jumpers, so it’s rarely an issue. Cables are available in both military grade (polyurethane jacket) and aerospace grade (Teflon jacket).

			These high speed connector offerings are an extension of Omnetics’ commitment to providing the highest reliability miniaturized connector systems for military applications. In addition to high-speed miniaturized connectors, Omnetics solutions include Mil-Spec Micro-D (83513) and Nano-D (32139). The flat-mounted Cobra connector was also recently introduced as a solution for soldier-worn applications. n

			For more information, visit: www.omnetics.com 
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Wiring the tactical vest 

			With its award-winning plug & use Freedom Series, Fischer Connectors is reimagining the role of connectivity in communications, sensing and protection of ground forces

			Military organizations around the world have been working on the seemingly impossible task of reducing the size and weight of soldiers’ equipment while simultaneously increasing functionality and power. For engineers dealing with connectivity issues, this has brought about smaller and smaller connectors, cables, and devices. Weight is a particularly vital consideration for dismounted soldiers, who typically carry more than 80lbs. Given that each soldier wears a backpack and body armor and carries weaponry and ammunition, achieving the desired 20–25% reduction in weight requires rethinking the design and packaging of many types of electronic and communication equipment. For instance, night vision, targeting systems, smartphones, GPS, tactical computers, and communications equipment could be integrated into a very functional and reliable subsystem requiring an array of cables, harnesses, and connectors. All of this equipment is necessary, so product manufacturers must work with their component partners to find ways to shave small amounts of weight from each component in order to achieve significant weight loss.

			Looking beyond the equipment itself can yield weight savings that can’t be achieved by looking at individual devices alone. This approach is changing the way that dismounted soldiers will protect and engage in the future, as prime contractors fiercely compete to cut weight from soldiers’ burdens, while still ensuring that every piece of tactical gear, and particularly sensing and communications devices, remains at the ready. 

			There’s nothing closer to the soldier than the tactical vest. These vests have long carried soldiers’ gear, protective shields, and ammunition, and there is currently an effort to bring new wearable connectivity technology with essential communications gear and electronic sensors to tactical vests. Connectivity solutions for tactical vests can provide new protections for dismounted soldiers, as well as a single source of power capable of supplying a variety of devices, but must be rugged enough to withstand the harshest environments, weather conditions, shock, and vibration. 

			The concept is simple. Integrating a distributed data and power bus into the tactical vest eliminates the need for the external wires or break-out cables that currently weigh soldiers down. Receptacles sewn into the vest and attached to the bus connect to devices and deliver power and signal, and a single battery pack powers all the devices. Communications gear, sensors, flashlights, cameras, viewfinders, GPS devices, and other essentials can be attached with matching plugs built directly into the device without the use of cables. This approach to tactical connectivity is part of an overall trend to integrate more wearable technology into military gear to help reduce weight and simplify use.

			For instance, wired vests with an integrated bus offer two main application benefits. The first is the single central source of power, which eliminates the need for multiple and different batteries for each of the individual devices and helps enable miniaturization, better weight distribution, and overall weight savings. The second is that integrating the plug directly into accessories and devices reduces the need for external wires that could get caught, pulled, or cut in critical moments. Fewer external wires also equate to reduced complexity, improved ease of use, and enhanced flexibility for soldiers in the field. 

			The wired tactical vest is part of an overall trend toward wearables in defense that is expected to double in the next decade. Several companies have already started building vests, devices, and sensors based on these concepts, and are testing them in multiple countries.

			New connector technology is a critical element of the rapidly expanding market for wired tactical vests. One such solution is the new Fischer Freedom™ Series connector, which has seven concentric rings on the receptacle that allow for 360° mating freedom and a plug with a sealed membrane that protects the contact block with an IP68 rating. Sensors can be built into plugs, or plugs can be engineered directly into devices to eliminate cables entirely. The low-profile plug can also be cabled for communications gear and other devices that do not need to be directly connected to the bus for power or signal.

			On the battlefield, wearable devices and displays can play a vital role in situational awareness and improved efficiency. Since soldiers’ performance is entirely dependent upon their physical condition, armed forces are starting to equip them with smart biosensors capable of sensing, monitoring, and relaying information about soldiers’ vital signs and injuries. Various types of sensors can be attached to soldiers’ uniforms to monitor their breathing, heart rate, and hydration, for example, and these sensors can now be woven into smart clothing or integrated into tactical vests. Smart clothing’s wireless communication capabilities can also enable soldiers’ location, safety, and potential hazards to be monitored with greater accuracy. 

			Until recently, interconnected and portable devices have primarily been used by soldiers on covert operations. Now, wired tactical vest technology is rapidly extending the concept of wearables well beyond special forces, to all dismounted soldiers, by making these utilitarian garments more modular, more accessible, more capable, and more affordable. n
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			Drill Sergeants work on 
their soldier skills to become more effective leaders

		

		
			By Maj. Michelle Lunato, 98th Training Division public affairs officer

		

		
			The U.S. Army drill sergeant hat symbolizes excellence, making the wearer of the iconic Brown Round an image to emulate. However, drill sergeants don’t just leave the Drill Sergeant Academy infused with a career’s worth of knowledge. Like every other Soldier in the Army, they must continually train to stay proficient.

			So with that goal in mind, U.S. Army Reserve drill sergeants and support staff with 2nd Battalion, 389th Regiment (Basic Combat Training), 3rd Brigade, 98th Training Division (Initial Entry Training), gathered together for their annual field training exercise on May 17-19.

			However, this was not a standard field training exercise, said Lt. Col. Nathaniel Stobert, the 2nd Battalion Commander. “When we came up with the vision for this, we really wanted to break the mold of going to a field training exercise and doing stand-alone situational training lanes, and then waiting until the next iteration of training. This one was really focused on a battalion mission order, with each company having a piece of that mission, and all that going towards the common battalion mission.” 

			To accomplish a battalion-level mission with more than 100 U.S. Army Reserve Soldiers from six companies stationed across two states, Stobert knew he needed a dynamic location that could offer the soldiers combined, valuable and realistic training. Pulling from his civilian experiences as a New York State Special Operations Response Team member, Stobert decided to hold his battalion’s field training exercise at the New York State Preparedness Training Center.

			Adaptive training

			The state-of-the-art facility offered the U.S. Army Reserve drill sergeants and support staff not only enough space to tactically train outside, but it offered them an unparalleled opportunity to train in a simulated city that was complete with buildings, furniture and décor.

			The elements of furniture and décor in the buildings may seem trivial at first, but they add a sense of vital realism to the training, said Staff Sgt. Andrew J. Miller, a U.S. Army Reserve drill sergeant with Bravo Company. “When it comes down to clearing a room, not every room is cookie cutter. It’s not just a door in the center, with five foot on each side. It’s not 10 feet on each side, with nothing in the middle. There could be beds in there. There could be multiple doors. There could be a hallway. There could be windows. We want to make sure we cover everything,” explained the drill sergeant. “So coming in here and having that experience, of coming into this room thinking it was just square, and now there is a hallway and we have to determine what we are going to do from there. So we adapt. We overcome. And then, we learn from it so we can later pass that on to our Initial Entry Training Soldiers.”

			Skill level tasks

			The lifelike environment just added to the value of the training that is critical for all Soldiers to readily know, said Sgt. 1st Class Brian Shields, a U.S. Army Reserve drill sergeant with Alpha Company. “The training is awesome. It supports the battalion and brigade Mission Essential Task List and reinforces our Skill Level One tasks. It refreshes every Soldier, at all levels on how to do those skill level tasks, and these are the tasks that are going to keep you alive in combat.”

			The fact of being able to really immerse into the scenario just made the training more effective, said Sgt. 1st Class Kenneth Anthony Watson II, a U.S. Army Reserve drill sergeant with Foxtrot Company. “We have the drawings and sand tables that we can make to give us an idea on how we want to perform a task, but when we actually get to the location and fulfill the mission, so to speak, the sense of realism comes into play. Then we can play off of each other and coordinate, or improvise as necessary.”

			The challenge of communicating on the move and feeling the impact of the simulation rounds, added a level of invaluable reality to the training, said Miller. “It adds a little bit of a realism to it, where you can actually feel yourself getting hit and feel a little bit of pain with it.” That pain, made the Soldiers get down further when taking cover, identify the risks of window quicker and realize the importance of avoiding fatal funnels, explained the drill sergeant with prior deployments as a combat engineer.

			Enhancing the drill sergeants’ and support staff’s basic Soldier survival skills was the main goal, but the multiple elements of the field training exercises allowed for additional training benefits, said the U.S. Army Reserve battalion commander. “All the collective and individual tasks that they are being evaluated on are all things that every Soldier needs to be able to do to survive when, and if, they deploy to a combat environment. So even though this doesn’t have to do with our drill sergeant mission per say. It has everything to do with being a Soldier. And in addition, the most valuable part of this is that it gave our young leaders an opportunity to lead under stress and uncomfortable situations, in environments they were not used to, and work together with other young leaders in a way that they don’t normally get a chance to during battle assembly weekends.”

			Improving communication

			Communicating outside the company level certainly had its challenges since it is not an everyday occurrence for the six Reserve companies spread across two states. However, with those challenges came benefits, said Watson. “It gave the companies a chance to work collectively as individual units, but brought us into an environment where we had to communicate with multiple companies with multiple missions at the same time.”

			Of course there were issues-little things to tweak, but that comes with all training events, said Sgt. 1st Class Pamela Renee Shriver, a U.S. Army Reserve drill sergeant with Delta Company out of Horseheads, New York. “It was a big benefit to work with the whole battalion, being able to communicate and work with each other, because we just don’t see each other every weekend.”

			The large-scale communication and coordination may have caused some stress but it was just what Stobert wanted for his Soldiers. “Perfection was never the goal, but leadership, challenge and physical effort were the goals, and we accomplished it,” said the U.S. Army Reserve battalion commander.

			Collaborating with various Soldiers from across the battalion who all had different experiences and job skills was an eye-opening experience, said Sgt. Chad Griffith, a U.S. Army Reserve drill sergeant candidate with Foxtrot Company, who was on his first weekend training with the battalion. “The first thing that stuck out to me was the people ... it’s definitely a melting pot. We drew on a lot of previous experiences since everyone comes from different backgrounds, different MOSs [military occupational specialties]. So everybody brings something different to the table that we can all draw from each other. It’s unlike anything I’ve ever encountered anywhere else I’ve been in the Army.” 

			Drill sergeants as soldiers first

			By the end of the weekend and a number of iterations of training, the drill sergeants said they felt more confident about not only their personal Soldier skills, but also their ability to instruct future trainees with more confidence.

			“As a drill sergeant this [training] is really important because it allows us to practice how we would give a course, how we would give training to standard, Army standard,” said Staff Sgt. Stephanie Bodough, a U.S. Army Reserve drill sergeant with Charlie Company. “It put us in the position of how we felt when we were taught, so that when we are working with trainees, we have a better perspective on how to give them instruction so they all understand.”

			The unique field training exercise led to developing the drill sergeants as Soldiers first, which naturally led to making them more confident and knowledgeable leaders, and even the newest Soldier in the battalion recognized the comprehensive value in the weekend.

			“It was a lot more than I was expecting,” said Griffith. “I was expecting to come out and basically get a hands-on approach to instructing from a drill sergeant’s perspective, but it was a lot more than that. I certainly did that, but we also incorporated a lot of tactical training and hands-on field training as well. So again, the entire Soldier concept wrapped up into one weekend was definitely what happened here.” n
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			Bren-Tronics launches the newest generation of universal chargers

		

		
			When Bren-Tronics first introduced the lithium ion electrochemistry for military batteries back in 1995, the question of the charging solution occurred. 

			Indeed, Lithium Ion requires a strictly controlled charging profile for safety purposes. 

			Instead of designing one charger per battery type, or upon customer demand, we took the lead on designing chargers per operational usage (vehicle mounted, soldier portable, and maintenance) and not per battery type. The same charger supports all types of chemistry (NiCd, NiMh, Li-Ion), battery voltage and form factor. New charging profiles can be downloaded for charging capability evolution. As of today, more than 70 different types of military battery packs are supported by Bren-Tronics Universal Chargers.

			Decades after the first universal charger, Bren-Tronics was awarded in September 2017 by the United States Marine Corps the Advanced Battery Charger program (ABC) which is the next generation of Military-Grade battery chargers. 

			The Bren-Tronics Advanced Battery Charger (ABC Charger) is a portable battery charging solution that offers next-generation improvements in size, weight and efficiency, while providing selectable power, faster charging times, increased environmental survivability, and other significant innovations.

			The charger is designed to quickly and efficiently charge current and future-format military and commercial batteries used on communication, electronics, robots and other tactical platforms.

			Battery charging capabilities include but are not limited to: BB-2590/U, BB-390B/U, BB-2557/U, Conformal Wearable Battery (CWB) and many others.

			 The charger will accept multiple power inputs including universal AC, wide range DC, power from solar panels, fuel cells, wind turbines, etc.

			For vehicular and tactical charging needs, Bren-Tronics presents its new VMC Mini charger. This vehicular universal charger is 30% lighter and smaller than the VMC Light. It can recharge up to 4 BB-2590/U batteries at the same time.

			Our main concerns have always been safety, reliability and performance. 

			Safety is controlled by the internal battery management system monitoring and balancing each cell in charge and discharge mode to prevent any internal electrical abusing. It is also guaranteed thanks to the state-of-the-art lithium-ion charging profile CCCV (Constant Current – Constant Voltage) integrated on all universal chargers.

			With these new generation chargers, Bren-Tronics continues to lead the way in cutting edge operational improvements to power the modern war fighter! 

			Both chargers can be seen during DSEI in London between the 10th and 13th of September 2019, on Bren-Tronics’ Booth N5-200. n

			For more information see: www.bren-tronics.com
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			The coming armor renaissance

		

		
			Body armor today is increasingly seen as too burdensome; too heavy for combat. A recent report featured on military.com1 summed up the situation: 

			‘”Body armor provides increasingly advanced protection, but at a cost in soldier performance,” according to ‘The Soldier’s Heavy Load,’ part of the ‘Super Soldiers’ series of reports that Army Research Laboratory commissioned CNAS to conduct looking at soldier survivability.

			 “Increased soldier load not only slows movement and increases fatigue, but also has been experimentally demonstrated to decrease situational awareness and shooting response times,” the report added.

			The document draws on past reports that have estimated soldiers routinely carried an average of 119 pounds apiece in Iraq and Afghanistan. As a result, one-third of medical evacuations from the battlefield between 2004 to 2007 were due to spinal, connective tissue, or musculoskeletal injuries – twice as many injuries as were sustained from combat.

			A less recent but still very relevant British Army Review report2 adds:

			“The real problem with soldier load is not leg and back injuries but the tactical impact. Our infantry find it almost impossible to close with the enemy because the bad guys are twice as mobile. A straw poll of three multitour companies found only two platoons that had successfully closed with an ambushing enemy.

			We’re getting to a point where we are losing as many men making mistakes because they are exhausted from carrying armour (and the things that go with it) than are saved by it.”

			Clearly, improvements must be made. And, surely, they can be made. To understand how, we must first acquaint ourselves with how armor plates are constructed:

			Hard armor plates are typically made of a hard but brittle ceramic material bonded to a tough thermoplastic fiber composite. The plates that are standard-issue in most modern militaries are comprised of boron carbide, silicon carbide, or alumina ceramic, over a thick backing layer made of ultra high molecular weight polyethylene fiber-resin laminates (UHMWPE). 

			When impacted by a hard-cored projectile, the ceramic portion of that typical armor plate will be pulverized around the impact zone – but it will also fracture and decelerate the projectile. The backing layer, which is tough and ductile, subsequently catches all of the ceramic and projectile fragments, and absorbs whatever residual kinetic energy remains via plastic deformation. 

			Body armor backing layers have evolved at a rapid clip over the past 55 years. They were first made of heavy fiberglass-resin laminates, which were quickly supplanted by aramid laminates, then those were supplanted about 20 years ago by laminates made from early grades of UHMWPE, and now those early grades have evolved into the extremely high-quality UHMWPE laminates currently in use - featuring materials such as Dymeema® HB-212, Teijin Endumax® XF-33, and Spectra Shield® 5241. 

			Ceramic armor materials, in contrast, have not evolved at all. The current state of the art – the monolithic, multi-curved boron carbide armor ceramic tile – was developed by scientists at the US Army Natick Research and Development Laboratories and Picatinny Arsenal in 1965. If there has been any innovation since, it has been to manufacturing processes; these innovations have brought boron carbide tile production costs down and have facilitated high-volume production, but, pointedly, none of them have improved performance. (And, indeed, in many cases these innovations have actually reduced performance – e.g. in reaction-bonded boron carbide – RBB4C – that is softer and heavier than the 1965 product.) 

			In fairness, boron carbide is a fantastic armor material. With its combination of low density (2.52 gm/cc) and excellent hardness, it is a difficult material to improve upon. But it’s far from perfect – it has numerous known shortcomings, including low toughness and poor shock tolerance – and it’s inferior to a number of known materials. Most of these superior materials are too expensive or difficult to produce; beryllium carbide, for instance, will never be a practical armor material. But one of these superior materials is bulk diamond – and Diamond Age has now pioneered methods to produce bulk diamond tiles in sufficient size, at sufficient scale, for armor applications. Boron carbide has now, at long last, been superseded. 

			Diamond-faced armor plates from Diamond Age address every shortcoming associated with ceramic armor:

			Problem 1: The ceramic component is fragile. For this reason, ceramic armor plates need to be handled with excessive care, need regular inspections, and need replacement after a few years in the field. 

			Bulk diamond tiles have a fracture toughness 3-4x higher than any known armor ceramic. This means, in practice, that they are generally damage tolerant and resistant to gross fracture. 

			Problem 2: Ceramic armor is far too thick. The typical standalone ceramic body armor plate is roughly 25mm thick; of which the ceramic layer is 4-9mm, the UHMWPE backing layer is 10-13mm, and there’s also usually a foam layer of 2-4mm to protect the ceramic strike-face. 

			All diamond plate prototypes from Diamond Age are under 14mm thick. Plates under 5mm in total thickness are feasible in the near term. 

			Problem 3: Boron carbide is subject to extreme supply chain risk. The vast majority of boron carbide plates manufactured in the USA and Europe are produced from Chinese raw materials; there’s no US domestic boron carbide production infrastructure. 

			Bulk diamond tiles are produced from raw carbon, a cheap and abundant raw material, and require no exotic sintering aids or additives.

			Problem 4: Following a single ballistic impact, all ceramic armor plates will be fractured along several lines, and utterly shattered around the impact zone – and they will perform inconsistently, at best, thereafter. 

			Bulk diamond tiles are remarkably fracture resistant, and plates made from them exhibit extremely good multi-hit performance. In one test, a small 5x6” panel withstood five M855 impacts at >900 m/s.

			Problem 5: Ceramic armor plates, as a class, are simply too heavy. The very lightest commercially-available ceramic armor plate to stop the M855 at the time of this writing, the HESCO BI-3810, weighs 1.9kg (~4.1 pounds) in a size M SAPI. (It is, moreover, 25mm thick.)

			All diamond plate prototypes from Diamond Age are under 1.15kg, and the weight target for Size M SAPI-cut plate is 1kg (2.2 pounds). At this weight, they stop M855 at muzzle velocity.

			The new, strongly patented diamond plate technology from Diamond Age is, in short, a revolutionary advance in body armor technology. It enables armor plates which are roughly half as heavy and half as thick as the current best, but which perform just as well in all respects, and which are obviously superior in several key respects such as toughness and thickness. The gradual implementation of these diamond armor plates over the coming years will therefore have major operational impact: Soldiers shall not need to eschew their armor on missions where maneuverability and dismounted mobility are called for. Soldiers will suffer fewer stress, repetitive strain, and heat-fatigue injuries. Ultimately, soldiers will be more effective in the field. n

			1. https://www.businessinsider.com/army-body-armor-adds-weight-to-soldiers-and-may-be-making-jobs-harder-2018-9

			2. https://www.wapentakes.com/wp-content/uploads/2016/11/donkeys.pdf
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			Glenair: a world of interconnect solutions

		

		
			Soldier Mod talks to Andrew Murdoch, global business development, tactical interconnect products at Glenair

		

		
			Q: Glenair is a connector and cable company, right? What aspects of your work relate to soldier modernisation?

			A: Glenair has a 60-year-plus history of meeting interconnect and networking requirements for all branches of military service. Glenair connectors, cables, embedded systems, fibre optics and more serve on thousands of mission-critical platforms – from the Joint Strike Fighter to the Mars Rover. Glenair small form factor tactical connectors – including our ultraminiature Mighty Mouse series – have revolutionized size and weight reduction efforts in dismounted soldier systems since the onset of the first future soldier programs. We invented the Mighty Mouse push-pull (QDC) connector used on so many of the fielded equipment sets in use today including radios, end user devices, laser range finders, heads up displays, batteries and of course soldier power and data hubs.

			Q: Would you talk about STAR-PAN™, the Glenair C4ISR power and data hub?

			A: Ruggedized soldier-worn electronics have revolutionized mission effectiveness. That being said, the evolution of integrated C4ISR technology for the Joint Terminal Attack Controller (JTAC) and other dismounted mission specialists has added significant weight to the soldier ensemble. Battery power management for the broad range of integrated electronic gear – from tactical radio communications, real-time video downlink, precision targeting and night vision technologies, GPS/navigation, blue force tracking, personal computing, smart phone integration and more – is a significant challenge in terms of mission length, battery weight and supply logistics.

			STAR-PAN™ is a soldier-worn Personal Area Network (PAN) hub and interconnect cabling system that delivers open non-propriety system network data access, peripheral device connectivity and user-controlled charging, scavenging, and battery power distribution / management.

			STAR-PAN™ hubs and cables provide the soldier with: 

			•	Ethernet, USB, and RS232 compatible peripheral support

			•	Data distribution to Battlefield Management Software (BMS)

			•	Software-defined radio support for all Mil-Std. and NATO platforms

			•	Charging, scavenging and battery power control

			•	Full compatibility with operating systems including Windows, Linux and Android

			•	Power management and monitoring

			•	Across-the-board interoperability with US and NATO standards.

			Q: Is this a one-size-fits all solution, or is it scalable to different missions? 

			A: STAR-PAN™ hubs can be daisy chained together and are available in 2, 4 and 6 port hub configurations. Scalability actually begins with the connector interface technology and cables. For example, we supply a simple bifurcated cable with a 5V regulator for plug-and-play EUD, radio and battery connectivity. The same peripheral cables can be deployed in a simple two port hub, or as part of a six port dismounted soldier or vehicle configuration. The point here is that peripheral cables are all upward and backward compatible. 

			Scalability also applies to interface connectors for specialty devices, such as side-hat connectors for radios available on catalogue cable-sets. Specification of cable lengths is a simple dash number choice. Our C1-Extension cable (used in hub to EUD of Battery connectivity) is a catalogue solution available in whatever cable length is required by the user. Basically, we have connectorized cables for virtually every foreseeable combination of peripheral device and power supply as well as plenty of engineering talent to create new designs should they be required.

			Q: Situational awareness is a primary factor behind soldier modernisation. But size, weight and power (SwaP) are equally important. What has Glenair’s role been here?

			A: All STAR-PAN™ technologies, from the high-density Glenair Mighty Mouse quick-disconnect connectors and cables to the low-profile STAR-PAN™ hub enclosures are designed for optimal size and weight reduction as well as ruggedized environmental and EMC sealing and shielding. 

			Glenair JTAC-Tough™ STAR-PAN™ technologies optimize power monitoring, conditioning, and distribution performance with on-board smart power management for longer missions and lighter loads. STAR-PAN™ power management software (an Android compatible app called SPAR) integrates seamlessly with all popular battlefield management software (BMS) packages and extends user control over available battery power, again with the goal of reducing battery weight.

			Let’s look at an example, the JTAC, an asset of modern warfare. JTACs are responsible for linking ground and air combat elements together for the greatest possible effect on the enemy while keeping friendly forces safe. To perform this role JTACs carry a mountain of electronic equipment, most of which is delivered with unique power and battery types placing a huge burden on the JTAC ultimately hindering their performance.

			STAR-PAN™ alleviates this problem by centralizing power distribution from multiple source while simultaneously delivering data to a common operating system or BMS. This lessens the SWaP to the JTAC while delivering the high levels of SA required to do their job.

			STAR-PAN™ is a key component element in the mission. It meets the open system architecture, interoperability and smart power management benchmarks required by today’s dismounted soldier missions, significantly improving situational awareness – all while optimizing SWaP. In fact, STAR-PAN™ – thanks to many years of battle-tested service – has become the hands-down industry standard for size and weight reduction in both US and NATO soldier applications. 

			Q: In the end, personal area networking hubs are just as much about power management as data management, isn’t that right?

			A: Yes, and here’s why: STAR-PAN™ is an open-system USB 2.0 highspeed data hub. Its role here is essentially passive, routing network data from multiple peripheral devices to the dismounted soldier’s phone, tablet, computer or radio. Power is a different story however, and it is here that STAR-PAN™ earns its stripes.

			Board-level, embedded system power monitoring, conditioning and charging makes STAR-PAN™ the most powerful tool for extended mission life and operational effectiveness. We like to say smart power equals longer missions and lighter load because STAR-PAN™ significantly reduces the number of batteries that must be carried by the soldier.

			STAR-PAN™ is compatible with a wide range of military power sources and batteries for planned missions use as well as scavenged power from other power sources within the military logistical chain, including radios, conditioned DC power sources such as portable generators, vehicles and mains supply, perfect for mission use and post-mission charging.

			The rest of the story is built in embedded system functionality including charging of central batteries and trickle charging of radio batteries.

			Glenair STAR-PAN™ power management functionality is further supported with Application Program Interface (API) codes and our power management App. The codes enable customers to integrate the power management option directly into their own software.

			Q: Any final thought regarding Soldier Modernisation?

			A: How about a big shout-out to end users and integrators for their valuable feedback that has helped us turn STAR-PAN™ into the industry leading DSS hub. We are more committed to the warfighter than ever and look forward to another 60 years of service. n

			For more information: 

			www.glenair.com | amurdoch@glenair.co.uk
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			PHOENIX rises to deliver enhanced range target location & engagement

		

		
			By Steve Rickard, business development director, Excelitas Qioptiq

		

		
			With the ever increasing requirements to engage targets accurately and effectively at greater ranges, coupled with performance developments in weapons and ammunition natures - providing the ability for trained operators to defeat targets at those extended ranges, the challenge once more reverts back to the Visual Augmentation Systems (VAS) to ensure that capability can be exploited 24hrs a day under a range of environmental conditions.

			PHOENIX – The Evolution of a Game Changing Capability 

			Qioptiq has a rich history in the design, development and deployment of Dismounted Warfighter Visual Augmentation System (VAS) solutions covering Night Vision, Thermal and more recently, Fused technologies.

			In all cases, working closely with Government R&D communities, and operators during the New Product Introduction (NPI) process ensures that an appropriate trade of SWaP-C (Size, Weight and Power v’s Cost) can be carried out. Focusing on the Operator “Touch Points” ensures product solutions are integrated well with host weapon / sight systems, along with being intuitive and easy to use, providing features and capabilities to support the User.

			For Qioptiq, the MWIR HOT(Medium Wave InfraRed – High Operating Temperature) Product journey started some years back as HOT technology began to evolve. Now with the emergence and maturation of a number of MWIR-HOT Thermal Sensors from suppliers worldwide, the potential to integrate the MWIR-HOT technology into a robust, reliable and SWaP traded Weapon Sight has become a reality.

			Following the conclusion of a very successful DSTL Technology Demonstration Programme (TDP) looking at the potential for HOT Technology to be ruggedized sufficiently for use on Sniper Weapons, the Qioptiq team continued to develop the technology, and in particular the integration into the high shock environment of Sniper Weapons, to a point where it was time for PHOENIX to rise.

			We are excited to be launching the PHOENIX Products this year. PHOENIX, is a suite of Dismounted VAS products that will provide the Warfighter with enhanced Observation, Target Location and Target Engagement capabilities, based upon a common thermal core and operating architecture, enhanced connectivity and capability growth potential.

			PHOENIX-S is our first MWIR HOT product, and we have started with our core product line of Clip-On Sights, with PHOENIX-S providing the long range observation and engagement capability - well aligned to the range capabilities of modern 0.338” and 0.5” Sniper Rifles and Ammunition, whilst still being sufficiently compact and lightweight to be utilised on 7.62 Sharpshooter / Support Weapon platforms.

			The main challenge with PHOENIX-S was to engineer a solution that would prove robust and reliable when used with 0.338” and 0.5” Semi-Automatic and Bolt Action Weapons, along with ensuring boresight retention, and the ability to adapt the system for Extended Range Engagements (ERE) out past 2km. Extensive development work analysing high speed shock data captured from a range of weapon systems, coupled with proprietary shock analysis and modelling capability has resulted in a mechanical design construction that significantly reduces the amount of weapon shock that is transferred directly to the PHOENIX-S Thermal Core, Optics and Electronics. This in turn ensures that boresight retention is achieved, and overall system MTBF is improved over similar products using Cooled MWIR cores. The ERE capability is achieved by compensating the sight orientation via a simplistic control.

			Another challenge was to provide the User with a good balance of Field of View V’s Range Performance, and we settled on an optical solution that provides the Operator with 4 degrees Horizontal Field of View, therefore retaining a good level of Situational Awareness, even at longer ranges.

			The PHOENIX NPI team spent a considerable amount of time looking at trade studies, design options and prototypes in order to get the launch variant optimised to make an impact and produce something the User will find easy to use. 

			We have learned a lot about image processing and image manipulation from our recent SAKER and TALON Fused weapon sight product developments, and we have applied that learning experience to the PHOENIX systems. This provides the Operators with enhanced imaging features, including the subtle use of colour which further assists the Detection, Recognition and Identification of targets at extended ranges.

			PHOENIX-S made its debut outing at the recent SOFIC Event in Tampa earlier this month where it attracted significant attention, and it will be a centrepiece exhibit at Defence Trade shows throughout the rest of the year, including DSEi in London (September), and AUSA in Washington DC (October). 

			PHOENIX-H sees the launch of a hand held target locator utilising common elements with PHOENIX-S, with the additional of additional capabilities in order to deliver a next generation Target Location Capability for Dismounted Operators such as Sniper Pairs, Mortar Fire Controllers and Forward Air Controllers.

			PHOENIX-H shares the HOT Thermal Core and central processing with PHOENIX-S for commonality, but also features a digital day channel, Laser Range Finder, Laser Pointer, GPS and an advanced AHRS (Attitude and Reference Heading System) which provides accurate own and target location.

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

			One of the main focus areas for the development of PHOENIX-H has been the AHRS module, and the development of the core module to provide reliable and repeatable data in the harsh military environments, a combination of sensor technology development and algorithms have helped to achieve this.

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

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

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

			Alongside the numerous developments focussed on enhancing PHOENIX products from the Operator / Operational perspective, the NPI team has also embraced a range of new materials and manufacturing processes, including additive manufacturing, in order to deliver lightweight & robust solutions offering excellent EMC screening, coupled with a simplistic maintenance and repair philosophy aimed at reducing system down time. 

			PHOENIX-H is currently in final prototype testing and will be making its debut appearance at DSEi in London (September) and AUSA in Washington DC (October) where it will join its partner PHOENIX-S on the Qioptiq / Excelitas stand.

			The PHOENIX “System” 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, algorithim development and artificial intelligence to provide truly connected VAS capability, and Hyper Enabled Operators with the ability out think, out smart, and out fight our enemies. As with all of Qioptiq’s products, PHOENIX systems are ITAR free solutions, whilst utilising the latest in sensor and display technologies, and without compromising performance. n

			www.qioptiq.com
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			Charging into the future

		

		
			Soldier Modernisation talks to Natek’s Mikael Renegard

		

		
			Q: Could we start by looking at Natek as a company, our readers may not know you have been in the military business for 25 years?

			A: We began by creating our first battery charger for the Swedish Defense forces in 1994. Successful with our charging solution in cold weather, we were able to attract more customers from the area and soon NATEK was supplying a specifically modified charger to the Finnish defence forces. Large defence contractors were noticing the potential of NATEK chargers and began incorporating the products into their systems as demand needed. The customization around the core technology was key to the chargers longevity. Being able to adapt to almost any kind of battery both in size and chemistry was unique at the time. Very few were able to successfully mix chemistries to achieve maximum capacity, providing reliable charges and healthy batteries at the same time. NATEK even developed and patented the BAC (Battery Acceptance Charge) theory. 

			Q: As a supplier to the Scandinavian defence forces your products would be used to different extreme environments, could we go through where they have been used and how you have adapted products for specialist use?

			A: Our chargers have been used extensively within the Scandinavian defence forces in varying extreme conditions. Excelling in frigid climates with battery chemistries designed to withstand freezing temperatures. We see potential within the Arctic Naval deployments with only slight component modifications to comply with regulations. We share a vision with our customers to have a unified solution for land and sea. A proven system able to conform to any type of battery regardless of size, chemistry or manufacturer. Simple to use for the operator with only minimal service required. 

			Q: Your product range is very extensive, from a single charger for dismounted soldiers through to the work you are doing in robotics which is an area coming into focus for the defense market, could you run us through your key military products?

			A: Our products are designed to work on varying levels depending on the environments they’ll be deployed. Our top-rated, ML334 is used in any environment, able to withstand extreme weather conditions, shock and EMC blasts, is extremely versatile with its compact size, can be incorporated into vehicles with only a change in mounting systems. While the CL334 is the perfect complement, meeting energy demands indoors. Excelling in cold areas, such as storage facilities, operating in temperatures down to -20ºC where most are only rated to 0ºC. We’ve also designed the super portable LV334 to work as a hybrid between the ML and CL versions. All the removable battery adapters can be interchanged throughout the complete 334-series, making it cost effective to have a combination of chargers. There is even a 85W DC single channel charger for the dismounted soldier that is super light-weight, has MPPT functionality for max solar power efficiency and can operate in -40ºC to +55ºC temperatures. Products are tested and certified to meet high military standards, proven technology deployed and used by the military for 25 years.

			Q: Where could our reader meet the company in the coming months to find out more and to physically see product?

			A: NATEK will be exhibiting in London at the DSEi trade-fair this September (10-13) at the: 
Swedish pavilion, stand N2-320. n

			Find out more: https://natek.se
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