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Soldiermod Volume 10 - January 2013 Foreword
Welcome to Soldier Modernisation,
Integration, Configuration and of course Recession have all ganged-up to push Technology off the soldier modernisation throne. When this took place is up for debate and it certainly differs from country to country but what is clear is that no military is immune from its effects.
There are strong arguments for integration and configuration not least because their implementation emphasises the need to think around a problem rather than funding your way through it. In many ways they are the right way to cope with a financial drought however success in this arena may obscure the need for technology or investment, not in the eyes of project and programme teams who know this only too well, but in minds of politicians. Just as many political leaders saw the Kosovo bombing campaign as demonstrating that airpower or technology was a substitute for sufficient numbers of boots on the ground, the success of better integration and configuration management may obscure the need for a well funded infantry budget as a means to win wars and save lives.
No-one has the easy answer to this, least of all me, but General Maj. Gen. Robert H. Scales, puts many, many things, very well. Discussing the need for small unit dominance in the US military but equally valid to all militaries he wrote, “These challenges can be met only by demanding that our national-level policy and planning staffs look at war from the ground up rather than the top down... The Army and Marine leadership have done just about all they can within the narrow confines of their budgeting and weapons-buying authorities. It’s time for the country to pay attention and act. Our close-combat soldiers and leaders deserve nothing less.”
Adam Baddeley, Editor
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Soldier Modernisation in the Framework of the European Defence Agency
Benjamin Fuchs, Project Officer for Soldier Systems, European Defence Agency
“Thinking nationally is not going to bring us forward. In the past very often [countries] have worked nationally, also promoting our own defence industries. This will also not do any good for them in the future because we are not going to acquire so much equipment, we have to work in another way,” explained Benjamin Fuchs, Project Officer for Soldier Systems at the European Defence Agency (EDA). The EDA was founded in 2004 to support the EU member states improve or develop capabilities in the framework of Common Security and Defence Policy, including better investment in defence from the total of €194 billion.
EDA’s Project Team (PT) Soldier Systems previously known as PT 21st Century Soldier Systems, relates to a number of EDA efforts. In the Research and Technology fields, this includes the AHEAD work of head protection, MUSA SNIPOD, CEDS and HyMUP. Other projects include light mortars and future land systems with inputs from other areas such as the Precision Guided Ammunition work as part of the Precision Engagement work strand.
“We have a different focus than the Land Capability Group (LGC) 1 in NATO, because we have more of a holistic approach to it. We also look at unmanned systems, positioning and engagement to support infantry soldiers. The national experts of the PT Soldier Systems members at EDA are also the same people that are participating in the LGC 1 meeting which is already preventing duplication as it wouldn’t be in their interests. That is a question that is very often raised.
Within this the core programme is Combat Equipment Dismounted Soldiers (CEDS), a CAT B programme with nine national contributing member states within the EDA; Spain, Austria, Germany, Finland, France, Italy, Portugal , Romania and Sweden. The goal is to develop a common soldier systems based around a common staff requirement formulated in 2010. A number of feasibility studies are ongoing but progress has been slow. Fuchs said, “There has been a little progress. We are stuck in that multi-national co-operation for a variety of reasons. It has been quite a tough time for CEDS.”
A number of feasibility studies are planned, power supply, energy harvesting undertaken by Austria and an in-kind contribution, stabilising body temperature, lightweight ballistic protection, head protection, adaptive camouflage and baseline information which is as study in proposes, a human factors interface and in observation two studies, precision targeting and observation under reduced visibility which is being undertaken as an in-kind contribution by Romania. Finally, there is work on a 3D positioning system which is now completed.
Fuchs updated on the project’s progress, “That is something that was taken out from the programme and put into broader perspective because there were also other nations, not in the CEDS programme that were still interested in that capability. 3D positioning systems means that you are able to navigate without satellite connectivity, so you can navigate within buildings or in difficult terrain for example in urban areas or mountains. The demonstrator is already there it is in my office and for six months but those who had paid for it had no interest in testing it but that is probably due to the internal processes in MoDs. Now the first participating member states are asking me to send them the demonstrator.”
The GPS demonstrator consists of a GNSS sensor worn in the boot with a wired connection to the boot. Fuchs describes the results as reasonable and that it delivers better results than what is on the market today. The goal is to push development on so that the accuracy, availability and critical soldier integration requirements can be fulfilled at a reasonably low cost in the 2015 time-frame.
Another element of CEDS treated separately due to additional interest from countries outside the nine is bio-sensor information system which is still in progress.
A major thrust of the EDA’s work on soldier modernisation is within the Joint Investment Programme on Force Protection research activity in which 20 nations contributed a total of €70 million to invest in 18 separate research, technology development & demonstration in force protection. In which funding is shared as are the research results.
Fuchs cited six which are directly related to soldier systems and in which good results have already been found; European Protective Individual Defence ARMour or EPIDARM covering chemical and ballistic protection; Advanced HElmet And Devices for individual protection which focuses on sensor for situational awareness; MUSAS or Multi-sensors Anti-Sniper system and SNIper POsitioning and Detection addressing different approaches for sensor communications; the self evident Wireless rObust Link for urban operations or WOLF and finally CARDINAL a capability study to investigate the man machine inRelationship for improved Decision making in improved Decision making IN an urban military environment.
Other efforts are also underway: these include the Joint Investment Programme on Innovative Concepts and Emerging Technologies (JIP-ICET.) This considered a number of topics with 64 proposals submitted with the EDA going ahead with ten projects and 2 studies and launched by 11 member countries with a budget of €19.1 million.
As an example of its work, Fuchs cites the Nanotex work which is tasked with forecasting on the use of nano-materials and nano-technologies into multifunctional textiles for military applications during the next ten to twenty years and then identify gaps in technology that could be militarily useful. Roadmaps have now been developed to secure the lead on the selected areas.
Afghanistan was the first combat operation for a very long time and it is shaping how militaries look like nowadays. Future operation may be very different, so of course we need to solve the problems or the challenges that we are facing in ISAF but we are possibly going to see something complete different in the future, maybe even conventional warfare again and then we have to switch completely the mindset and equipment etc.
Fuchs explained that the CEDS programme is not currently generating, “very productive discussions on follow on projects.” However, for the future he cites the possibility of through wall vision and anti-structure weapons for urban operations as well as counter-defilade target engagement systems similar to the XM25.
Fuchs commented, “There are several companies in Europe who are working on something similar to the XM25 with 40mm airburst ammunition but again it is not always the same technology. If several nations are going to procure their national industry solution [they won’t be interoperable].”
“We should certainly have a broad view on not only the soldiers themselves, but everything surrounding him, adding capabilities and that certainly include unmanned vehicles. The US have shown us that you can use Unmanned Ground Vehicles, not only for CIED missions, but also for reconnaissance missions for example. This is something that needs to be exploited much more that we currently do. The same with unmanned air vehicles. There many UAVs that are carrying [munitions] They are very precise and easy to use, even by infantry soldiers. You would also be able to identify your target just before you hit it.”
Some areas that relate to the soilder can work with European Union projects much more freely than an EDA project on assault rifles ever could. Fuchs believes work on augmented reality would be one of them. He said, “We also intend to have closer look on the Augmented Cognition and decision aids tools. There are several studies on going in the R&T Directorate [of the EDA] and this is something that should be exploited and something that we could do more, especially with research institutes in other European institutions. There are already several programmes ongoing in the EU on augmented reality for other applications, for example for nuclear reactor safety for assistance system of cars. Perhaps this is a field where we could have some civilian military synergy in the future?” n
Benjamin Fuchs was speaking at WBR's Soldier Technology 2012.
ODU AMC: Advanced Military Connectors
Günter Rohr, Global Portfolio Manager, ODU, talks about connectors for
Soldier Modernisation Programmes and Military/Security Applications around the world
Since its founding in 1942, ODU has developed and manufactured reliable connector systems for the military and security sectors.
With more than 1,300 employees around the world, ODU develops and manufactures connection systems for transmitting power, signals, data and media. The headquarters in Germany offers all technologies in one location: Design and development, tool manufacture, injection, stamping, turning, electroplating, assembly automation and cable assembly. With its persuasive implementation competence, in the last 70 years ODU has established itself globally in demanding markets such as industrial and measurement and testing technology, but also in future-oriented growth markets such as medical, military and security, automotive and energy. The high-tech company has systematically expanded its network around the world in the last 30 years. Today the ODU family includes numerous global marketing partners, as well as a total of seven subsidiaries in China, France, Romania, Scandinavia, the USA and the UK.
ODU is involved in soldier modernisation programs – worldwide. In this field connectors must meet a number of rigorous conditions including ease-of-use and reliability under the most extreme conditions. ODU connectors meet and often exceed these by providing a reliable connection under the harshest of conditions. If you are looking for an innovative, robust, secure and reliable connector solution in the military/defence area – ODU is your partner!
To meet all requirements of the future ODU developed the military connector ODU AMC – Advanced Military Connector.
The ODU AMC connector at a glance:
• Extremely robust and stable
• Light weight, small dimensions
• Simple to use and blind mating
• Can be used under the toughest conditions
• Excellent shielding properties (360°)
• Operating temperature: –51° C to + 125° C
• Different coding options – either mechanical or by colour
• Watertight – protection class IP 68
• 5,000 mating cycles
• System solutions, including packaging and encapsulation
These high-quality, innovative connectors are involved in many different sectors of the defence and security market, e.g. soldier communication systems, various „Soldier of the future” programmes, night vision systems, radio systems, radar systems, sonar systems for nuclear and non-nuclear submarines, weapon systems, portable navigation systems, launcher/rockets, aviation, battleships, armoured vehicles, etc.
ODU AMC – a Connection You Can Count On
ODU AMC HD – Functionality in the most compact perfection!
For the toughest demands on ruggedness, reliability
and data security.
Connectors in the military sector are increasingly expected to be compact and light. The ODU AMC HD connector complies with these requirements to the highest possible degree. With a diameter of <10mm, it is compact like no other connector on the market. It nevertheless guarantees complete signal and data transfer under even the harshest conditions. The ODU AMC HD connector will now be the first choice wherever small and light connectors are used.
The ODU AMC HD – reliable connections with
unique properties:
The ODU AMC HD connector is available in three different types and is equipped with mechanical coding. This makes incorrect practically impossible.
The most important facts:
• More than 5,000 mating cycles
• Watertight IP 68 protection
• Rugged housing
• Mechanical coding
• Break-away function
• High level of corrosion resistance
Available pole numbers:
• 2-contact position direct voltage charging connector (2x AWG24)
• 4-contact position USB connection (2x AWG24 / 2x AWG28)
• 7-contact position signal and power (7x AWG28)
ODU AMC Easy-Clean – Fast and Easy Cleaning Guaranteed!
Remove mud, slop or dust quick as a flash. For clean contacts and safe data transmission.
What is more important to an infantryman than to be able to act quickly during action? It is therefore necessary that all information systems are completely compatible with each other and that they meet the highest standards of quality. Light, small, robust and easily cleanable on the field. The ODU AMC Easy-Clean series meets all these requirements in an ideal manner and through a number of different configurations: The connectors are unaffected by dirt and dust. The receptacle or the plug can be cleaned depending on their configuration. The Easy-Clean connectors are available in three different sizes and in different contact arrangements:
• Size 0: 7 positions
• Size 1: 10/16 positions
• Size 1.5: 19 positions
• All solder termination.
ODU AMC – Your Right Choice for Highspeed Communication
ODU – Performing and Setting the Standards in Safe and Highspeed Data Transmission.
The secure transfer of as much data as possible in as short a time as possible is becoming increasingly important in military and security technology. The goal is the comprehensive and up-to-date provision of data anywhere at any time.
This requirement is fulfilled by the ODU AMC connector range with various models: in addition to the USB 2.0 version and the Ethernet versions with transfer rates from 100 Mbit up to 10 Gbit, ODU also offers a connector that combines USB 2.0 and Ethernet transfer.
The connector systems in the ODU AMC range are smaller and lighter than the well-known MIL housings with RJ 45 connectors.
They are also extremely robust, versatile and very easy to handle. This has already been proven under realistic conditions within Soldier Modernisation Programmes. The various different models come in Push-Pull and Break-Away versions. n
Going Dutch On Soldier Research
Adelbert Bronkhorst of the TNO outlines the research body’s past and current work on Dutch soldier modernisation
The TNO has never been far from soldier modernisation in the Netherlands with the not-for profit contract research organisation receiving most of the country’s defence research funding in recent decades.
The TNO’s work on what ultimately became the VOSS programme today began with work on Integrated Head Protection and digital communications over a three year period beginning in 1999 which became the first in a series of short phases of focused research in key capability areas for the dismounted soldier. In 2003, work switched from technology to soldier effectiveness integration, looking more closely at the operational environment and how it fits with the soldier systems areas of CBRN Protection, Camouflage, Force modelling and included a Mock up prototype. From 2007 to 2010, the TNO’s work in the area moved to Operational Use; examining networked operations, operational performance as well as specific dedicated solutions in the area of night vision, load reduction and power.
In 2011, new work was directed by the Netherlands MoD which is due to conclude in 2014. Bronkhorst outlined its scope, “Now we are just starting a couple of new programmes where we have dedicated programme looking at specific issues and problems. One is reducing the load and the other is intelligence support. The common factor in this approach is that we are leading these programmes from a human factors laboratory. That is actually quite remarkable, especially as in the beginning, most of these developments were technology driven.”
“Human factors are crucial in this case because the soldier has to wear the stuff and use the stuff. The soldier is not sitting behind a desk looking at screen. They also have to move, duck and shoot and in the meantime also use all of these systems so human factors design and human centric design are very important. We collaborate closely with the MoD because they provide the domain knowledge. It is also multi-disciplinary. We cannot do everything using only psychologists and human factors experts.”
Integrated Head Protection
Past efforts continue to inform current efforts. One of these has been Integrated Head Protection which includes ballistic protection, goggles, hearing protection, gas mask, communications, night vision and power supply. Bronkhorst said, “In practice systems are not so very well integrated. It is very difficult also, because you have different providers and they have to be prepared to be integrated. In our research we developed designs where everything is integrated as much as possible. Integration is one important guideline and another is modularity.”
The concept demonstrated the ability of a modular system to go from a very light solution - no protection at all to light to light protection including ear to a full protection including maxillofacial. Another features include enhanced hearing via the integration of an array of microphones on the helmet. A solution using rapid prototyping has been developed for research purposes only. Bronkhorst said, “We don’t need the full protection for each type of soldier or mission.”
Addressing the need for effective hearing protection that doesn’t impinge upon situational awareness so that soldier keep the using the protection is emphasised by Bronkhorst, “In practice we see that soldiers often take out their hearing protection just to be able to better hear their environment for their situational awareness.”
Night Vision
In terms of Night Vision, the TNO has worked with Photonis and Thales on the Colour the Insight technology development programme, also funded by the Netherlands MoD. “It is real time fusion and colouring of thermal and image intensifier images and so I have some examples of that in the next slide. It has advantages that you can combine the advantages of both systems, hopefully without introducing a new disadvantage but in principle you can use it to look behind smoke and camouflage.”
Bronkhorst said, “The original aim was to develop a system that can actually be used on a weapon but eventually we didn’t succeed in making a systems that was that small. It became a bit larger but still demonstrated very well what we wanted to do.”
Related to this but not exclusively so is the Scope and Scope Light work, undertaken by the TNO on thermal modelling. The work is highly detailed and includes consideration of material properties, the number of layers even down to body hair, fitness acclimatisation with outputs in outputs presented in term of the skin temperature and core temperature of the person.
Bronkhorst continued, “You can also model how the fitness of the person, the type of task, metabolism and the environment. Of course if you go to a comprehensive model you would want to have other things modelled but that it is not included in this application.” He notes that the Dutch procurement authorities are very satisfied with its output and the Scope tools are being including in new clothing acquisitions.
The TNO’s investigations have also been focused on training with the Virtual Infantry Trainer (VIT) which has been undertaken with industry partner Relion who developed the VIT company trainers. Bronkhorst said, “The military want more simulation but how good are these simulations? Is this the best transfer of training with this simulation? We validated this VIT trainer in which you do your training in a virtual environment which is represented through an HMD.”
The testing used a naive subject in the clearing of a house in low/high threat environment, clearing a complex room with ratings established both by instructors and a self rating.
“The training was replicated exactly with the virtual environment and then we went to evaluation and then we did the evaluation in different conditions and we had them rated.” Bronkhorst said that despite initial expectations, the VIT rated highly, “It scored relatively well. One obvious disadvantage of the VIT system is that for the physical performance for climbing through the window of course it didn’t score so well because the [users] weren’t trained for that but they had opportunity to train more while using the VIT system and with the complex room they had better performance on other aspects. That was the first study indicating that this kind of training where you can just use a gymnasium and the equipment where you can create all kinds of circumstance and different houses that you have to work in that it is really has a high potential.”
Current Developments
The current range of research projects begun within the past two years include a range of topics; Model-based decision support for selecting personal equipment, Intelligent support for the soldier, a Non-powered exoskeleton and Telepresence control of robots.
This first area includes a focus on burden reduction with Bronkhorst outlining the effort’s remit, “There are now more physical injuries because people carry too much weight. We are looking to have a systems approach; how does [equipment] interact with each other not only in terms of weight but in terms of effectiveness, passive and active protection so if you have less weight you can move faster. This is the start of the programme and we hope to come up with tools so that you can better and more intelligently select [equipment], not only on the systems level for procurement but also for the commander on the field deciding which kit to take and how much water to take for instance.”
Social networks are also being examined for military applications by the TNO. Bronkhorst said, “Another project we have just started is intelligence support for the soldier. We are looking there at civil technology and the degree that the military can use social networks; what is your philosophy for sharing information and moving information from one soldier to another? Does everything have to go up the hierarchy and be filtered, checked and go to other colleagues? Or, can you have something more like peer to peer communication? Then you have the disadvantage that this may not be accurate and so how do you filter it. We are now doing a display development and also experiments with subjects to see how this works in an experimental way to balance these factors.”
Work is also underway on a very light, non-powered exoskeleton. Bronkhorst commented, “It is an ambitious project. If it is passive then the advantages are that you don’t have all the weight and you don’t have to bring stuff to power it but then what are the limits, what can you actually do with a passive system and how heavy will they be. It is an exacting and twisting project. “
Finally, there is the Modular “Telepresence Perception Unit” project in which a robot’s movements are slaved to those of the ontroller so that if a user turn their head the robot does too. Bronkhorst explained that anecdotally, users become deeply immersed so that they flinch when something is placed in front of the robot camera.” n
Adelbert Bronkhorst was speaking at WBR's Soldier Technology 2012.
Fit for Purpose: Is your Tactical Hearing Protector up to the Job?
Neal Muggleton, Strategic Marketing Director, Honeywell Safety Products,
talks about how to prevent Noise Induced Hearing Loss
The world of hearing protection is becoming increasingly sophisticated. Long gone are the days of pushing cotton wool into ears and hoping for the best.
Today’s market is littered with earmuffs and earplugs of all shapes, sizes and materials. Some offer functions to allow sounds through the hearing protector – either by passive filters or electronic circuitry. Others can connect to communication radio, mobile telephones or personal entertainment devices.
High end hearing protectors sometimes employ electro-acoustic technologies to provide Active Noise Reduction, beneficial for low frequency noise. There are even products offering features unrelated to hearing protection that are beneficial at influencing the ‘gadget’ audience to buy.
However, the underlying primary purpose of the modern hearing protector is the same as its cotton wool predecessor; to prevent Noise Induced Hearing Loss (NIHL).
Correct fitting is Paramount
Considering the hearing protector in a military combat setting; it is vital that it significantly contributes to the prevention of NIHL. It must however, prevent users from becoming disconnected and isolated from their surroundings when wearing the protective equipment. It must also ensure that the two-way radio communication through the connected radio is highly intelligible and reliable across all noise scenarios and dB levels.
Paramount in the prevention of NIHL is the correct fitting of the protective device; this applicable to over-the-ear ‘muffs’ or in-the-ear ‘plugs’. Not having the device fitted well will reduce its effectiveness and will increase the incidence of over-exposure to noise, which will contribute to NIHL. In some cases with earplugs, the level of noise within the ear canal can increase due to resonance within the ear cavity caused by the poorly fitted earplug.
Having a correctly fitted plug will substantially improve communication intelligibility. In the case of the systems employing an in-ear microphone, two-way communication through the radio will be improved.
Headset NRR does not equal real-world attenuation
Safety regulatory legislation requires that workers are provided with information and training when they are exposed to certain noise conditions. Studies have shown that specific product training, covering the fitting of the hearing protector is necessary to ensure that the best performance benefit is realised.
In one study conducted by Kevin Michael PhD and Cindy Bloyer “Hearing Measurement on End User”, 192 industrial workers using a flanged multi-use earplug were assessed. The earplug was rated to give a laboratory Noise Reduction Rating (NRR) attenuation of 27dB . Using the Howard Leight ‘VeriPro’ fit testing product, it was possible to measure and quantify the actual level of attenuation that each user achieved. Figure 1.0 shows the results.
The study revealed a wide variation of real-world attenuations for the 192 workers ranging between 0 to 38dB. This variation commonly occurs in actual use and may be caused by the wearer not inserting the earplug correctly to make it feel less ‘intrusive’.
Researchers in this study took the workers with the lowest attenuation, and retrained them in using the hearing protector properly. This resulted in an average 14 dB improvement in measured attenuation.
The conclusion drawn from the study indicated that the published NRR for a hearing protector does not necessarily equal the attenuation of the device in real-world practical applications. It further indicated the benefit of undertaking specific earplug fitting training.
Fit Testing
Earplug fit-testing identifies a person’s individual earplug attenuation. Fit-testing provides Hearing Conservation Program managers with a way to provide a more personal approach to training and evaluation and provides hearing protection users with individual feedback about the fit of their earplugs.
Since the 1970s, hearing protectors have been sold with a rating number on the package showing the amount of estimated protection that a hearing protector CAN provide – the Noise Reduction Rating [NRR]. But the NRR is simply an estimate of protection based upon population averages, not measurement of actual protection for any one individual. It is a population estimate based upon ten subjects tested in an acoustical lab.
Although the development of individual fit-testing for hearing protection is a new trend, the concept of fit-testing of other personal protective equipment is not, such as that for respirators.
The goal is to provide an individual user with feedback on whether he/she is properly wearing a given hearing protector and that it offers sufficient protection for the environment or condition in which it is to be used. Once the appropriate attenuation is determined, fit- testing enables the user to focus on how to insert and wear earplugs to attain proper protection.
Headset auto fit test.
The findings of the Michael / Bloyer study are particularly important when considering the need of the military user of in-ear tactical hearing protection and communication systems.
It is universally accepted that a correctly and well fitted earplug is the key aspect of achieving high levels of hearing protection and two-way radio communication clarity.
The QUIETPRO Intelligent Hearing System automatically tests the ‘fit’ of each earpiece and earplug. If for any reason the fit is insufficient, the QUIETPRO system will provide an advisory alarm and spoken guidance as to which earplug is poorly fitted. In the worse case that both sides are poorly fitted, this is also reported to the user.
This fit-test happens automatically when the device is turned on and takes only a few seconds to complete. At the end of the ‘fit-test’ the QUIETPRO immediately enters operational mode. If the earplug fitting was performed sufficiently well giving an adequate level of attenuation, no advisory alarm or guidance is presented. If an alarm is received, it is still possible to operate with the QUIETPRO, but the user will know that the level of protection being received could be improved.
This is a fundamental advantage of QUIETPRO compared to other headset systems. When using QUIETPRO, users have a high degree of confidence that they are being protected. Without the QUIETPRO, it simply is not possible to know the level of protection until the user receives the results from a hearing examination.
With the vast array of hearing protectors and the myriad of options and features being offered, deciding which are the most important for your users or hearing conservation programme can be bewildering.
Focusing on the first principles of hearing protection, reducing the level of noise entering the ear in an appropriate way is vital. The primary way to achieve that protection is to select the right device that provides the correct level of attenuation, but to ensure that it is fitted correctly.
Without fit-training and fit-testing, users will not know if they are being protected until it is too late. With so much at stake, isn’t it important to know that the hearing protector being used is fit for this critical purpose? n
DCC Priorities, Plans and Pulses
Brigadier Mark Gaunt, Head Individual Capability Group (ICG), Defence Equipment & Support
A key theme for Brig. Gaunt is delivering a Dismounted Close Combat (DCC) programme as supposed to a whole array of individual projects, “We are a long way off putting this in place but at least I can move my part of the organisation to behave programmatically, even if we don’t have the money structure to do it in a programmatic way yet.”
Brig. Gaunt divides his activities on two programmes of work supporting the Green Army and Special Forces. The goal is to have a new Programme Office for ICG with Delivery Managers in Four key areas; Command and Battlespace Management, Surveillance Target Acquisition, Lethality and ‘Chassis’. Brig. Gaunt sees ‘Chassis’ as an interim term which may well be changed but denotes worn power and data as well as survivability. These four will replace the Current ICG structure which sees a Group Headquarters in charge of four teams: Dismounted Soldier Systems, Protective Clothing and Equipment, Light Weapons, Photography and Batteries and the Integrated Soldier Systems Executive.
These changes are driven by the underlying theme that technology won’t be the reason for reducing the number of troops on the ground. Brig. Gaunt said, “There are not many people now who would claim legitimately that you don’t still need boots on the ground and soldier engaging in what they do.”
Brig. Gaunt sees the DE&S as having delivered, “incredible change” in dismounted close combat capability for the UK soldier over the last nine years. That said, work is still ongoing not least in the area of load carriage, “We have still got a problem with burden. We continue to do as much as we can with the technology to tackle the burden problems. It is not just about technology. There is a need to address some of the training and tactics and some of the leadership and policy issues associated with burden as well. Clearly, a continuing theme as we leave from Afghanistan is this segment with people in a rather complex environment that requires huge flexibility and adaptability with the soldier and so we have to take lessons from Afghanistan as we continue to develop our contingent capability. When I got into this job and I have now got to understand more of the burden problem. I actually think we need to be into the business of configuration control of the soldier. That is a challenge yet to be tackled.”
In terms of the acquisition strategy. Not much has changed in that attention is still focus on turning individual acquisitions into a architecture. Brig. Gaunt said, “In the UK we define the system as 35 soldiers and all of the equipment and capabilities that are linked to that. That emphasis is very prevalent in the way we think about the soldier in the UK.”
Dismounted Close Combat
Brig. Gaunt has identified the best way to deliver capability to the soldier as being in ‘pulses’, “I want to try to change from head to toe the capability of the soldier but in smaller numbers, not trying to change the whole Army but that we would aspire to deliver a pulse that then is incrementally increased at some later stage - perhaps the opuses are every four to five years. We work across all of the domain to try and make that step change in a co-ordinated way. We have learnt a lot from Afghanistan and we already do this to a degree but with an existing capability. What I also need to do is work on the future and the R&D and understanding of what industry is developing in order for us to know what is going to go on the [in the future] and I am currently putting pressure on London and Andover to develop the vision for the dismounted soldier for [future].”
Asset Management
“A unsung element of my business is trying to manage all of the dismounted equipment that is in the British Army in the Land Environment. We have vast quantities of this equipment now distributed in Afghanistan but also elsewhere in the world. We are doing an awful lot to determine where all of that is and account for it properly and asset manage it properly and that is about part of the business not to be underestimated, boring though it may sound.
“There is a lot of work going on in my part of the business on support and creating better support processes and systems. The Integrated Equipment Support Programme is also about trying to reduce the amount of transactional contracts, trying to create singular contracts that then allow me to support in a more strategic way.” n
Brigadier Mark Gaunt was speaking at WBR's Soldier Technology 2012.
Marine Corps Priorities
Lt. Col. Chris Woodburn, Capability and Requirements Manager, Marine Expeditionary Rifle Squad & Infantry Combat Equipment, USMC Combat Developments Command
The Marine Expeditionary Rifle Squad (MERS) has always adopted a system of systems approach, seeing capability as invested in the squad rather than being ring fenced by what an individual can carry. However, this System of Systems approach has yet to be fully baselined in order to establish how best to form future requirements.
Science and technology funding is being used to help establish this, at the same time as thinking is shifting to considerations for post Afghanistan operations. Lt. Col. Chris Woodburn outlined what this means, “We are looking to regain our amphibious character. We are become expeditionary again, getting away from [fixed bases] and back to coming from the sea into an immature theatre of war and imposing our will... Those all have potential consequences in terms of the type of capability we require.”
The MERS philosophy is to influence requirements early on to ensure items in procurement are better designed for integration at the point of delivery of the material solution allowing more effective configuration management and integration of capabilities at both the squad and individual level.
In developing a requirement that identifies Squad and individual Marine capabilities, a system of capabilities are placed within a tradespace ‘box’ in which minimum capabilities are set along with an optimum Objective requirement albeit without introducing unrealistic expectations - Lt. Col. Woodburn gives the example of cold fusion in a rucksack,
“What are the box parameters; size and weight power, interfaces? We are very interested [in others moving] to translate their architecture into interfaces because we are struggling with the definition ourselves. By defining interfaces to industry, industry can understand how these capabilities need to fit together so they can work to a common standard. I think that is extremely important in the drive to integration.”
Right now the main tradespace for MERS is between protection or capability and mobility. Lt. Col. Woodburn explained, “I have to carry less of something else or potentially limit my mobility to take all the capabilities that I may think I need. We are looking at ways to redistribute the load across the body, not necessarily to lighten the load but make it so that to the individual it feels more manageable and it brings mobility back... Your ability to carry it and the time you can carry it changes significantly just based on where you place it on the body... We are also looking at developing the means to remove load from the body with robots and exoskeletons improved self sustainment and improved support delivery methods.”
Current Efforts?
The Marine Corps currently have an Initial Capabilities Document which identifies capability gaps. This dates from 2007 and there is now work on reviewing these findings.
Lt. Col. Woodburn said, “We want to go through and make sure the gaps are still valid, add information to the requirements based on some of the advancements and studies we have done since then and then develop a roadmap that really aligns all of the various efforts across the functions of the squad. We have roadmaps for individual capabilities but nowhere are they aligned so we can see where they may have potential gaps. We may have mismatches in the fielding of one capability versus the fielding of a support capability so we want to be able to better coordinate that.”
In the meantime, the MERS team has identified a number of capabilities for inclusion in the category of Target Acquisition. These include a sense through wall capability suitable for dismounted use; IFF both active and passive with passive capabilities already pursued via IR patches while active capabilities either on the rifle or on the individual are still seen as prohibitively expensive with the Marine Corps seeing C2 and Situational Awareness system as a major contribution Combat ID. Lt. Col. Woodburn commented, “If you have increased situational awareness within the squad you can see who is on your left and right regardless of what service or country they are”; a fused night vision system is a goal although for the time being a clip on thermal capability to existing PVS-14 and similar devices is being adopted. Lt. Col. Woodburn said, “The challenge is size, weight and power. I don’t want to put such a heavy optic on my weapon so that I can no longer employ it.” The Corps also want to bring in a number of these capabilities along with power together on an Integrated Headborne System and is being a pursued with the key concerns being weight and the issues with adding a tethered link between helmet and torso.
Moving to lethality, in the near term the Marine Corps’ M16A4 Product Improvement Programme (PIP) is progressing and although there had been a discussion about replacing this weapon with the M27 Infantry Automatic Rifle (IAR) as the Marine Corps’ service weapon, this has now been shelved in favour of improving the existing weapon. Lt. Col. Woodburn said, “We had analysis that we could get a 50 percent of the [IAR] capability in our service rifle just by using these PIP. It makes good cost benefit sense as well.”
Features of the PIP include a free floating barrel to ensure better accuracy with optics, heavier barrel, improved trigger and an adjustable stock in terms of both angle and length which helps it integrate better with the body armour system.
Lt. Col. Woodburn said that the IAR has made a major weight saving over the Squad Automatic Weapon (SAW) which it replaces in many roles. The replacement was not without emotion however, particularly in discussions over the loss of suppressive fire and its impact on lethality. Illustrating the effectiveness of the IAR, he gave anecdotal evidence where a unit equipped with SAWs on a standard basis was given a set of pop up targets to fire against. Some were hit others were not. Then the same unit replaced the SAWs with IARs and the targets were presented again. After 45 seconds the firing stopped. The range officer asked why the Marines had stopped firing to be succinctly told that they had no more targets left, reflecting the accuracy and ease of use of the IAR.
The Joint Small Arms Modernization ICD is the vehicle for the formulation of the requirements for future weapon weapons, optics, fire control, ammunition potentially caseless and case telescoped, and other enablers.
Mobility
Mobility is being addressed in a number of ways by addressing Weight, Bulk, and Flexibility via Configuration Management in which “standard” loads are identified by billet. These include the Design Light Workshop set up under the aegis of MERS which looked at every single piece of kit placed on a Marine and is looking at ways to improve weight efficiency by eliminating ounces from individual items. Other efforts include the ETOWL or Enhanced Technologies for Optimisation of Warfighter Load which will allow virtual evaluation of gear with the capability embedded in MERS in the next couple of years. The Lightweight Individual Modular Body Armor (LIMBR) initiative is pursuing lighter ballistic plates, light weight modular and tailorable soft armour for the torso and extremities and new combat helmet designs with equal or greater protection.
Lt. Col. Woodburn, discussing personal protection said, “The challenge is as always with protection against evolving threats that the enemy has vote. Every time we field a ballistic plate and soft armour our solution provides a good amount of protection. There is however always a more lethal round that ends up out there somewhere. We keep an eye on that to make sure Marines are still receiving the necessary level of protection.”
“We do not direct commanders on what configurations they must use. Our goal in having standard configuration is one - to give us a baseline to study from and two - to be able to advise the commander on the best way to configure gear on the Marine to make them more mobile.”
The Marine Corp’s work on Integrated Power/Data Management and Distribution Squad Electric Power Network is designed to come up with a solution for managing and distributing power to all devices on an individual Marine and also being able to draw power from a battery or scavenge power from a variety of sources always balancing the desire for a central battery versus multiple individual teams.
In terms of removing loads with the body Lt. Col. Woodburn sees Unmanned Ground Vehicles as useful but can be loud and noisy and also bring an inherent logistical burden. He commented, “If you can’t get your gear off the robot what good is it. What capability do you put on the robot that you may not be able to access later.”
He sees exoskeleton as a potential future solution but sees meaningful deployment some five to ten years away.
The Marine Corps currently field individual water purification systems to Marines but can only use them with water from a pre-certified water sources which limits its use. The Marines want to ease those requirements for greater flexibility.
For resupply from the air, Lt. Col. Woodburn wants to see the replacement of larger bulky packages such as ammunition, food and water with items that individual Marines can more easily carry. The use of cargo Unmanned Aerial Vehicles in Afghanistan is not being done autonomously and Marines have to carry a control unit which adds to the burden.
In terms of C4I, the goal is to enable greater dispersion in the field. The Marine Corps are now looking at the AN/PRC-152A as a voice and data backbone to provide connectivity for the Joint Battle Command platform hand held device. Lt. Col. Woodburn said, “We have a weight penalty right now for numerous non-integrated transmission platforms. What does that mean? It means that a squad leader carries two radios right now. He carries the PRC-152 for communications [up the command chain] because it has the encryption and waveforms necessary to talk to the PRC-117Gs that are resident at the platoon and company level. Then he has the PRC-153 that he uses for internal communications. We need to streamline that. There is no reason for the squad leader to carry that extra bundle.”
The Marine Corps is currently working with the Army to develop a requirement for the next iteration of soldier protection replacing the plate carrier which is going to be the programme of record solution for the entire Marine Corps.
Lt. Col. Woodburn said, “We want to go to one solution that can scale up or down, based on the threat. Again it’s the commander’s call. We have policy in place right now that allows the commander to make the decision on what level of armour to wear but we want to make that possible with just a single solution. Challenges are again weight versus protection. There is a modular scalable weight penalty in systems right now because of the means of connection. Adding the means to connect these pieces together adds weight.”
The Marine Corp is jointly pursing a joint camouflage study with the Army and, as part of the spectrum management work, rather than simply look at the camouflage pattern of clothing, all items worn on a soldier are now being assessed for their impact on the soldier’s profile so that for example a matt black weapon worn across the body will now be included. n
Lt. Col. Woodburn was speaking at
WBR's Soldier Technology 2012.
How is Soldier Simulation Advancing Across the Globe?
New equipment has led to armies across the world investigating new ways to boost the efficiency of their operations
With technology evolving at such a fast pace, new devices can be used to help infantries on a number of different levels. These can include weaponry, communication tools and protective clothing.
However, in order to ensure that new technologies are going to be advantageous for forces, an evaluation process can be taken, which will help to investigate the effectiveness of newly developed systems and pinpoint any rectifiable flaws.
This is why the Ministry of Defence (MoD) signed an agreement with QinetiQ that confirms the Long Term Partnering Agreement (LTPA) for test and evaluation and training support services until March 2013.
As part of the deal, QinetiQ is in charge of 18 core MoD-owned sites and is accountable for the prevision of non-tasking services.
It will also deliver a training support capability, maintain associated equipment, land and buildings, while providing an investment programme that ensures that systems are developed and maintained to meet the evolving needs of the MoD.
The contract was initially signed in February 2003 and is valued at £5.6 billion over a 25 year period to 2028, making it one of the largest of its nature in Britain.
MoD weapons commercial director Rob Bellis commented on the contract, noting: “We needed to maintain sovereign capabilities but also reduce overall costs and this ongoing partnering arrangement with QinetiQ allows us to achieve this.”
One of the programmes of particular importance to the British army is the Joint Training Evaluation Simulation (JTES), with the QinetiQ’s LTPA service backing the move for a number of reasons.
Firstly, the group believes that JTES will help to provide information for risk analysis, meaning that armies can discover and eliminate any potential system issues that could have otherwise led to accidents in the future.
Furthermore, the organisation has noted that an evaluation will allow investment trade-offs between Defence Lines of Development (DLoDs), draw together theories and reality and find an affordable route to finding the “war-fighting edge”.
The group has also emphasised that a coherent capability evaluation is necessary, with gaps clearly identified and critical components evaluated.
Additionally, the Ministry of Defence (MoD) has addressed that any evaluations must be in line with the Strategic Defence and Security Review (SDSR), stating that there is “A pressing need for a more effective organisation to ensure the UK is able to respond to new threats and to address shortcomings”.
In its role, QinetiQ has been contracted to deliver a number of solutions to the MoD, with it recently being assigned to develop a new training environment for close range gunnery training at the Royal Navy.
This must be a scalable, flexible, training simulation system that enables individual, collective and continuation training to be provided in the use of close range weapons.
Miles Adcock, Managing Director of Training & Simulation Services at QinetiQ, commented that the environment will feature QinetiQ’s software alongside current gaming technology.
“Using open standards and interfaces to enable interoperability and data exchange, the tool can be easily reconfigured to work with other training programmes such as the Maritime Composite Training System or other Ship alongside training facilities.”
Mr Adcock went on to say that the MoD has welcomed in a new type of simulation and training that merges QinetiQ’s knowledge of technology with detailed military understanding from experience in operational theatres, as well as the gaming industry’s creativity to deliver cost effective training solutions.
Such technology is not only intuitive, flexible and cost-effective, but it can also help to save lives, he explained.
The UK is not alone in its efforts with simulation, as the Australian army has opened an Environment Simulation Centre.
The premise aims to provide enhanced protection for the country’s soldiers, and was launched in October by the Minister for Defence Science and Personnel Warren Snowdon.
At a cost of $4 million (£2.7 million), the test facility has been opened at the Defence Science and Technology Organisation in Melbourne, with the site set to be used to analyse the performance of ADF clothing, such as current uniforms, developmental materials and new design opportunities.
As part of the facility, an articulated mannequin will be utilised to replicate human movement, allowing scientists to discover the true benefits of clothing and appliances, as opposed to relying on manufacturers’ claims.
Speaking about the technology, Mr Snowdon noted: “This is a major improvement on the existing system of testing which used small swatch samples cut from uniforms or rolls of cloth.
“The fully kitted-out, moving mannequin will substitute as a virtual soldier and allow the entire ensemble to be evaluated in a holistic way.”
The Environment Simulation Centre will also allow specialists to investigate how protective clothing reacts to a selection of hazardous and toxic surroundings.
Thanks to modern-day technology, it is possible for researchers to experiment with new ways of emulating situations ahead of implementing equipment, a notion that has been illustrated in a recent report by Examiner.com.
It revealed how RL Leaders has combined aspects of the entertainment industry with national security training demands to formulate tailored role-playing simulations.
A training session was carried out at the Camp Atterbury Joint Manoeuvre Training Centre in Illinois, where the Counter-IED Collective and Individual Mounted Training Program simulated realistic combat conditions for soldiers.
The technology placed personnel into a simulated armoured vehicle, and high-definition projections were used to represent noise, smoke and visibility hindrances.
John Rogers, Chief Executive Officer of RL Leaders, said: “We think it’ll save lives and are delighted with the thousands of extraordinarily positive responses from soldiers that have gone through it.”
After a soldier has used the facility, recordings can be witnessed that allow people to review how soldiers handled the simulated situation, meaning that weaknesses can be identified, and strategies can be found to make combat reactions more efficient.
As demonstrated with Britain, Australia and America’s respective solider simulation efforts, the technology is becoming a key part of army operations around the world. n
Ways and Means
Norway’s NORMANS programme is delivering a successful solution while other and better funded militaries have struggled. Why?
Despite a modest defence budget and limited funds for research, Norway has been very successful in soldier modernisation with the NORMANS (NORwegian Modular Arctic Network Soldier) programme and has remained at the cutting edge of delivering practical solutions; blending off-the shelf acquisition with specific focused developments - originally begun in research organisations - for Norwegian requirements with many taking great interest in their output.
The Norwegian acquisition process uses a standard and very familiar project model, comprising concept, definition and an acquisition phase. The Norwegian structure sees portfolios established that are based on functional areas; land, naval, air and special forces and soldier systems.
Captain Vidar Engmo, Procurement Officer Network Based Defence with responsibility for soldier modernisation projects explained, “Within those project areas you have several different projects. Each project is buying a modular part of the soldier system. So you have to try to put the different components within the holistic approach. You have different project lines and you need to co-ordinate and synchronise between the different projects if you want to deliver a holistic soldier system.”
“We are a pretty small organisation and that can be both positive and negative. In many of the fields of expertise we are only one man deep. We also have some issues regarding stability in the organisation because of reorganisation. It takes time to set yourself into the life of the organisation and to be ready to make sure that the projects have progressed.”
There is currently no integration office for soldier modernisation in Norway, something that Capt. Engmo said would be valued as no single person has responsibility for that. However, the small size of the Norwegian organisation in this respect helps integration. Capt. Engmo for example, heads up five soldier projects and so naturally acquires one with the other four closely in mind. The small size of the organisation - around twenty people in the acquisition organisation for soldier systems also allows rapid consultation. That is not to say a more structured approach isn’t being produced.
Work is still going on to address improved integration in the future. Capt. Engmo said, “We have started work on a document where we would like to describe the strategies and to make a roadmap and to make it easier for new people coming into the acquisition organisation to adapt and know where you want to go.” Version 1.0 of this document is scheduled to be released in 2012.
Industry support
Industry support is key to any endeavour such as this but this involvement has to be balanced as Capt. Engmo explained, “You can have more than one industry partner and Defence works as the integrator. Of course, that demands more manpower from Defence because you have to have more control to get the product that you want because you are the integrator. You can have one industry partner and they can be the integrator but you still need to have some sort of control.”
Typical issues with partnering with industry is how many resources are demanded. Capt. Engmo said, “For us it is very important to find a way to collaborate with industry which doesn’t pull too many resources from our point of view. In that case, we need to find out the degrees of control that are needed and that basically is something that has to do with trust and how much you trust industry. If the trust is high you can let go of some of the control and if the structure is low then you have to have control. You can also have conflicting ambitions and expectation so this is very important. You have to have a good contract and to have good connection with industry. I feel that we have that in NORMANS and that is strategy for success..
“Also, when you have lot of legacy systems you can meet problems with industry partners that are in a competitive mode so it can be hard to get the interfaces or the protocol or the right information across from one industry partner to another without a lot of hassle or at least a lot of time.”
NORMANS
Norway’s NORMANS programme with the highlight in overseas interest being its C4I component is highly successful but required several years development, testing and revision before the issues were resolved.
In 2002 NORMANS Version 0.1 which incorporated high level was tested which was found to be lacking in stability with a process that also established that user involvement was key to progress. This was followed by involvement in Exercise Battle Griffin in Northern Norway in 2005 in which the subsequent prototype showed greater stability. NORMANS Light and NORMANS Advanced were established by 2009 which represents Version 1.0.
Capt. Engmo continued, “After that we had a NORMANS version 2.0 in 2011 which was used in Bold Quest exercise in the US in 2011 which tested different levels of communications. You had Blue Force Tracking (BFT) all the way from the soldier to the vehicles to the Battalion HQ. You also used a Combat ID server functioning in the theatre and so you were able to use the BFT with aircraft when you had close air support.”
The answer, underlying all the decision made has been a desire for modularity in the design, “In the beginning, we had a rough idea on what the concept might be and what we wanted to test out and we gathered in some knowledge of other nations’ investment programmes and soldier modernisation programmes. We were already at the early stages, looking at modularity. This was important because we didn’t have a ‘Big Bang’. We have lot of components and lots of projects that didn’t deliver at the same time. Since they are delivering at different times you have to have a concept of modularity where the standardisation of the interface between different component are set.”
“We [now] would also like to have tool box the tailoring of the equipment packages for use in specific operations or in a specific threat level like in Afghanistan. Some forces might have a need for mobility so they go for light armoured vehicles and they go for a light body armour.”
The NORMANS solution is now close to being finalised with the industry parts of Thales and Teleplan having been chosen, work continues as Capt. Engmo explained, “There are some issues which have to be worked out that is developing the power supply and which level of security we need and we known the level we want but hopefully the contract will be [signed] shortly, early next year.”
Delivery will be split into three batches, the first at the end of 2013 with subsequent batches following in one year intervals.
“We have issues regarding how much manpower you need in the battalion because when you introduce crypto systems at this kind of level, managing crypto keys is not very easy. You now suddenly have crypto keys at the team level and you might have different keys for the platoon and the network radio. You may have four different networks with different keys for all of them. We are now starting to look upon this and it is not easy. We have three different manoeuvre battalions and one battalion has six people [tasked crypto related work] and they can barely mange with the BMS and the two others have two and three person at the S6 level and that is not enough to manage the load of BMS systems or radio systems at those levels.”
For the future, contained within research package 4003 the focus for NORMAN is on additional sensors. integration with simulation and training and the addition of specialised functionality. n
Capt. Engmo was speaking at WBR's Soldier Technology 2012.
Diggerworks Update
Col. Jason Blain, Director, Diggerworks, outlines the role of the organisation, Land 125 Phase 4 developments and the contribution from the DMTC to soldier modernisation
While focus inevitably rests on Afghanistan today, a number of early lessons for soldier modernisation came from the Australian Defence Force’s (ADF) deployment to East Timor in 1999. In the International Force for East Timor InterFET mission it was found that while the soldiers’ training was very strong allowing them to achieve their mission but had to overcome shortcoming in other areas such as equipment. Col. Blain said, “We learnt a lot of hard lessons and that is really related to logistics and related to equipment. We can’t take our eye off the ball after we withdraw from Afghanistan in particular.”
The difference between the equipment on the InterFET mission in 1999 is considerable not least in cost the equipment and clothing that comprised the Australian soldier then had a total cost of A$7000 while in 2011, the same soldier would be wearing an ensemble valued at A$27,700.
Diggerworks
Australia’s Soldier Combat System (SCS) is defined as, “The equipment used by a soldier to apply lethal or non-lethal effects, communicate and gain situational awareness, survive, sustain, move and operate as part of a team within the close combat environment.” Within the SCS are five well established areas; Lethality, C2SA, Mobility, Survivability and Sustainability.
The ADF’s Diggerworks has been created to support integrating the SCS, taking the very large number of equipment buys and integrating them on the soldier to avoid the Christmas Tree effect today. In parallel, Diggerworks is also tasked with shaping future procurements as new acquisitions occur to need operational needs, always seeking integration over aggregation on the soldier.
The Diggerworks organisation itself comprises combat soldiers who have recent combat experience and who liaise with soldiers and commanders in the field and elsewhere to identify the problems and then work with the organisations such as the development teams in Diggerworks, other parts of government and with industry to engineer prototypes fixes. This is supported from human factors and other specialists from the DSTO.
Col. Blain emphasises the need to, “start taking control again of what our soldiers wear and fight with to ensure they are not overburdened, also putting some direction back on what our soldiers carry. [There is also] a need to have grip on all those projects out there giving great capability to the soldier but without any recognition of configuration or integration management and therefore treating the soldier as a combat system rather than a platform for hanging things on.”
There are currently 23 major projects currently in the ADF that have interfaces with dismounted close combatant. These are now being sent via Diggerworks to ensure compatibility, with Col. Blain giving the example of the Land 400 Combined Arms Fighting System programme, the replacement for wheeled Light Armoured Vehicle as one infantry-centric platform.
Col. Blain said, “Because it is all under one roof, reaching the many parts in Defence it works very quickly and very well. It is underpinned by a Memorandum of Understanding (MoU) between all Stakeholders. Without that the barriers would be put up, not allowing the facilitation of information between different projects and between different areas of Defence. If anybody is thinking of an approach like this then having an MoU which everybody signs up to agreeing to the approach has actually worked very well [for us].”
Diggerworks addresses four key areas. Development looks at solutions to support our operational requirements; Systems Integration ensures that the soldier as a systems concept is adhered to; Configuration Management means that the Army, through Diggerworks, has informed control over the SCS and finally Modernisation comprising future requirements principally through Land 125 Phase 4.
On the topic of Configuration Management, Col. Blain added, “We are establishing within the Army a configuration control plan to support the soldier as a combat system with a configuration framework that all other frameworks needed to comply with it when it comes to supporting the soldier and we are beginning some good support from organisations from industry to make that work.
A key feature in SCS thinking is discriminating between combatants based on his or her exposure to the threat and therefore he or she is given the priority of money and investment and changes to their equipment based on their role. Tier 1 are Specialists such as boarding parties or Special Forces, Tier 2 are Close Combatants and Tier 3 General Combatants. In a brigade of 3500 soldiers it would be roughly split between 2000 Tier 2 soldiers and 1500 Tier 3 soldiers. However, Col Blain emphasised, it is up to the commander on the ground to decide who gets what equipment.
Another new fixture of ADF defence planning is the Force Generation cycle where three main manoeuvre brigades over a 36 month period will for a 12 month cycle be the Ready brigade, moving to the status of a Reset brigade for a year and then to a Readying brigade. This allows us to focus our attention and our equipment to those moving to the Ready phase of that cycle and the introduction of that equipment to deliver in that Readying phase. Col. Blain cautions, “Delivering that equipment so the soldiers became proficient not just qualified in the system they are carrying. It is not good enough for example firing four rounds on a [84mm Carl Gustav] and saying a soldier is now good enough to go out on operations and fire that weapon system.”
Diggerworks Focus Areas
A recent Diggerworks output sent to troops without their request in a reversal of the usual process has been the pelvic protection systems, originally developed for the UK. Another new addition has been the Crye Assault uniform. A new ballistic plate test to replace the NIJ civilian test moving to a three shot test from a six shot one. Other areas include new body armour systems with a new Soldier Combat Ensemble 3 and Ballistic tender recently being issues for Land 125 Phase 3C with their work on Tier 2 Integrated hearing protection and Combat Hemet also underway.
Common interfaces are also being sought with NATO nations in the area of data and weapons management. Other international collaboration includes working with the US Army on gunshot detection systems as well as collecting data on head injuries under Project Cerebro for Helmet Mounted Sensor Systems.
Another Diggerworks act has been the establishment of Good Ideas Expos which allows soldier of any branch to offer suggestions for improvements to any part of the Army.
Moving away from Afghanistan-specific solutions also presents challenge and one that Diggerworks will help with as Col Blain explained, “It is back to the jungle for us. As we move out of Afghanistan [we are] looking at our near region or move to amphibious operations as we start acquiring our LHDs and having a much more amphibious focus in the near region environment. So, how are our body armour systems and soldier ensembles going to work in the jungle? We know it won’t look the way it does now. We are focused on not only providing evidence for change but evidence to our political leadership on why you can’t wear the same levels of protection we do in Afghanistan in our near region environments because of endurance and other issues.”
DMTC
To support future capabilities, a private business not for profit organisation called the Defence Material Technology Centre (DMTC) has been established as a means for Defence and industry to work together to bring forward new technologies for the ADF, in support of the Australian defence force coving hard armour, soft armour systems advanced fabric technologies power generation and many new concepts.
Funding for DMTC is from the government with A$20 million currently allocated with A$7.5 million coming from Land 125 Phase 4. The effort has a five year life with candidate technologies delivered to soldiers within 18-24 months. One example of this is portable power generation where the DMTC is working with four bodies; tectonica, Horizon Fuel Cell Technology, VCAMM and Deakin University on developing high density battery storage, fuel cell power supply and nano-fibre power generation for low weight soldier borne applications.
Phase 4
Land 125 is currently at the Land 125 Phase 3. Phase 4 is self evidently the follow on to that work, covering enhancements across the range of NATO sub-systems. Describing its approach to command and control systems on Phase 4, Col. Blain said, “We will reduce our attention in particular on C2SA and focus our effort on the individual soldier up to the platoon level having a dismounted SA capability. An example would be something like the NORMANS Light system. Something that is very light, easy to use and doesn’t drain much power.” Due to cuts in the wider defence budget, Phase 4 will now be delayed by 12 months so that its First Pass decision will take place in 2015. This will see Phase 3B focused on survivability extending its work with Australia’s Force Generation Cycle. Phase 4 is now due to complete in 2023.
“Maintain the Rage”
“As Afghanistan winds down and the political interface in the combat soldier wanes and as we see the casualties decrease we need to maintaining the focus on the combat soldier so we are not doing an East Timor again and learning from mistakes. Indeed in Afghanistan 2010 we were still learning from mistake. We must maintain [constant investment and understanding of what the soldier needs and delivering it rapidly] and that is why through the FORGEN cycle and through Land 125 Phase 4 we see this approach continuing to deliver to the soldier.” n
Col. Jason Blain was speaking at WBR's Soldier Technology 2012.
Qioptiq Design Team: Sights Set Firmly on the Prize
Budget and scheduling constraints in any industry means time allocated for the design phase of projects comes under increasing pressure whilst design requirements get tougher. Achieving the project milestones and dealing with the challenges thrown up along the way is the measure of a good design team. Qioptiq knows that this is particularly true in the defence industry where new product development is vital to mission success and equipment needs to be developed and deployed within very short timeframes.
Qioptiq is known for its design and manufacturing of photonic products and solutions serving the defence and aerospace markets. Significant investment in new facilities and equipment along with cutting-edge design, the latest technology and top-end manufacturing in Western Europe & North America combined with low-cost yet high-quality manufacturing in Eastern Europe and Asia means that our design and production capabilities are very extensive.
Yes, Qioptiq is known for its research and development capabilities, its leading-edge innovation, its precision manufacturing and its responsive global resourcing. And yes, it is associated with a scalable international manufacturing capability coupled with expertise in every known optical material. However, we also benefit from strong technology development teams, a highly competent workforce and over 200 people devoted to the design and development of state-of-the-art photonics and processes. When you combine this with the organisational ethos of close customer relationships you find Qioptiq is ideally positioned to assist its customers with innovative and cost effective solutions as highlighted with the FIST (Future Integrated Soldier Technology) program and the STIC (Sniper Thermal Imaging Capability) UOR (urgent operational requirement).
Through discussions with user groups and customers, and through involvement in a number of programs addressing the requirements and potential for combining image intensified and thermal sighting technology into a fused system, the requirement for a FWS (Fused Weapon Sight) for the Dismounted Close Combat User and the wider Soldier Modernisation community became clear. A top level specification was generated using Company knowledge of the target market, plus inputs from DSTL (UK MOD). This was used to determine the requirements but it was not quite as simple as that; the sight later known as SAKER would require the combination of two complementary but very different technologies.
SAKER would be a Fused Weapon Sight (FWS) providing the Dismounted Close Combat User with an enhanced Detect, Recognise and Identify capability combining image intensifier and un-cooled thermal imaging sensors into a single sight unit. SAKER would need to be built around a forward facing architecture that would result in a flexible system that could take power from a range of standard batteries including AA and CR123, along with having the ability to integrate with powered rails and other centralised power supplies. The use of Man Machine Interface (MMI) developed on the DRAGON thermal weapon sight family combined with simplistic controls for managing the fusion elements of the system would significantly reduce the training burden in both time and cost terms.
This would be a remarkable piece of equipment but, perhaps more remarkable, is how this product was conceived, designed, manufactured and delivered in an incredibly tight time schedule by the Qioptiq design team.
The Design Team faced a number of challenges. SAKER needed to be compact, lightweight and to have low power consumption. SAKER also needed to give all the recognition and identification advantages of a visible image, coupled with the detection capability of the thermal image combined into one sight. In order to achieve this result a number of innovations needed to be made in the package, the two objectives and the image-combining optics and they needed to be made quickly.
The design commenced in October 2011 with the aim of a product launch at WBR Soldier Technology Conference in June 2012. An extremely tight plan was drawn up that delivered a prototype by 1st June. By Christmas, the date for the conference was confirmed as being earlier than anticipated. In addition, a second parallel launch was required in USA. This meant that two prototypes had to be delivered by 21st May. A key feature of the product would be an innovative combination of optical, mechanical and electronic technologies to provide the optimum size, weight, power and cost trade-offs. However by mid February the programme was running 2 weeks late. In order to meet the new launch date all team members, including two key suppliers, would have to really perform.
The electronic design was completed ahead of time but there was still a long way to go. Many design challenges still needed to be overcome, including that of the collimator optics. The conventional approach for the design of the collimation optics can result in a complex and expensive collimator. To avoid this problem, the team used electronics processing to scale the TI image on the display, resulting in a much simplified collimation optic.
The software development was completed 2 weeks early however the plastic (low mass) beam splitter was not going to be available on time. In order to meet the launch date an alternative glass version was needed but this meant last minute changes to the housing and the electronics. By early May some assembly had been carried out but there was a significant amount of work left to do. With only days to go a monumental effort by the team resulted in the delivery of two fully operational prototypes in time to go to the launch conferences.
In all a total of 4174 person-hours were required to deliver the project on time resulting in SAKER winning “Best Situational Awareness Device” at the WBR Soldier Technology Conference. The team’s efforts were also quickly recognised with them winning the “Design Team of the Year Award 2012” at the Beea “British Engineering Excellence Awards”. The Awards aim to demonstrate power of engineering design innovation within the UK to the world. Qioptiq has demonstrated what can be achieved by recognising a requirement and having the right team fully supported and determined to deliver it. n
Finland: Technology Developments
Major Matti Honkela, Programme Manager Warrior 2020
Recent changes in the Finnish defence budget are seeing a cut in force levels; closing six garrisons and reducing the total number of mobilised troops from 350,000 today to 230,000 by 2015. Priorities though remain the same namely; number one is homeland defence, the second is aid to civil authorities and the third is Peace Support Operations overseas. Conscription remains too and with the limited time available to train these troops, territorial and manoeuvre forces are mixed with specialised units for specialist tasks. Finland is also building a new territorial warfighting concept testing new organisations and new material for those territorial units. In essence however none of this makes Finland unique as Major Honkela explains, “because of the limited military budget, we are struggling with the same problems as the other countries, trying to build up capability and keeping up the quality of troops with limited resources.”
Against this backdrop, Finland is to develop its future soldier programme; Warrior 2020, beginning in 2006 with the goal of having a fully operational system by 2020 without any teething problems or reliability problems. The process of addressing this has been divided into four sub-phases with Finland currently a little over half way through the process.
The process kicked off with the acquisition of modern exemplars of the key systems on the market covering night vision systems, assault rifles, simulators, ballistic protection and helmet systems. These were used in field testing during 2008-9 with the results used to develop concepts of what was technologically available.
The acquisitions were borne out of an inability to access the findings of other militaries in this area during the 1990s, although Major Honkela noted that Canada had made its test reports available.
The information - foreign and domestic, prompted Finland’s Ministry of Defence to fund the Supporting Situational Awareness through Wearable User Interfaces in demanding an operational environments study, better known as SAWUI. Starting in 2008, it was finalised in 2010. The logical continuation of that study was to start the so called Technology Programme 2010.
Finland intends to begin procurement of systems in 2014-17 with the budget for 2014 now being finalised.
Major Honkela outlined the approach, “In the very beginning we were thinking about the system as FELIN and IdZ are systems but with our limited resources, this is not a wise way to procure a system. At the same time, we decided to take a step by step approach.”
SAWUI was divided into a series of five Work Packages. Work Package 1 focused on information requirements for SA capabilities to support the squad and platoon leaders as well as the company commander. The requirements addressed the whole spectrum of warfighting, from territorial defence and manoeuvre warfare at home, to Peace Support Operations overseas. Work Package 2 undertook analysis of the user interfaces at the design. Work Package 3 focused on field testing both at the sub-system and ensemble level. At this stage, the BMS software used was an in house design. Work Package 4 consisted of theoretical work focused on visual and cognitive systems analysis and a multi-model user interface. Work Package 5 includes looking at the effects of stress, which in some cases saw soldiers carrying out tasks with FX Simunitions being fired nearby. Soldiers who had participated in combat in Afghanistan. Major Honkela noted a response from one soldier, based on his experience in Afghanistan, which he sees as getting to the nub of the issue, “Only the most important and necessary things were noticed, when you were in close combat and your life was threatened…”
Major Honkela also outlined the main conclusions from SAWUI on the needs for SA, “The BMS has to be absolutely trustworthy and reliable. If you get the wrong information of where the enemy is or where your own troops are, our soldiers will throw this kind of system away. It will also be good to have the same kind or similar system, especially for logistics and training aspects, so the system has to be scalable and tailorable for different approaches; squad leaders or forward observers or combat engineers role by changing the software or accessing different kinds of software.”
Major Honkela is also keen to emphasise the need for reversionary modes of operations, “We are training all of our soldiers to orienteer with a normal map and compass. In some of the armies that is a skill for special forces but we are still old fashioned so we train with that skill for every soldier. Then there are some concerns based on [the SAWUI study]. If soldiers rely too much on new technology, it might make them too passive. If they rely too much on these computers and if something happens to that then they won’t know where they are and they don’t know how to get information or orders... A well trained, skilful soldier is much more effective than a poorly trained solider with most modern high technology if he is not able to use them.”
The logical conclusion of SAWUI was to commission further investigation of the topics. This is being done via Technology Programme 2010. This was launched, Major Honkela said, “Because we want to prove the ideas. The goal for this programme was not to develop a unique Finnish system but to make us a much wiser customer for the future; to understand the technology and put it in a longer term perspective to understand the costs. It was done together with Finnish industry because it was a good opportunity for Finnish companies and universities to go deeper in the technology and, if they are smart enough and fast enough, they may be able to develop a product for the future.”
This programme was divided into four initial studies looking at sub-capabilities; integration and new energy solutions; C4I and BMS for low level units; Sensor Fusion and Target Acquisition and finally communication by using COTS solution.
In 2011 it was decided to add a fifth study, looking at addressing shortcomings in the current helmet.
The five studies Major Honkela argues, don’t add up to a ‘system’ as such, “We are not going to build up systems like FELIN or IdZ so for us it is very important to understand what a standardised interface is, not to make unique Finnish interfaces for the system so it isn’t interoperable when we are sending troops overseas.”
Nonetheless certain Finnish requirements will be unusual for instance, the lack of sunlight for part of the year makes deriving power from solar panels in Finland a challenge while the same troops overseas at the same time of the year could make great use of them.
Major Honkela outlined the main finding of Study Number 2, looking at low level battle management systems, “There is a core computer, Personal Role Radio connected to the system and a commander’s PDA. If soldiers like the PDA it could also be on the soldier configuration. We have also been working on simple user interfaces suitable for different levels. There have been good results.” For the study Finland has made use of equipment from Norway’s NORMANS programme.
Study Number 3 working with sensors fusion target acquisition, Millog is developing a prototype weapon sight based on sensor fusion. This comprises an integrated day sight, image intensifier, thermal sight, Laser Range Finder and Digital Magnetic Compass in one package. Initially this weighs 1.3Kg but the goal is to reduce this to sub-1Kg. This contrasts with around 3.5Kg for the weight if the items were carried individually.
The study is also looking at presenting the soldier with SA cues and simple messages to the sight.
Information from the sight, such as the location of a lased enemy vehicle would be able to be inputted to the BMS via a sight via a three button single user interface.
To examine the utility of COTS communications technologies Finland has enlisted local firm NetHawk and Canadian firm Exfo. To do this, a small base station was developed with which coverage was measured in a number of terrain types in Finland, using mobile phones adapted to prevent links outside the network, testing messaging, navigation and tactical communications in conjunction with testing of their susceptibility to jamming.
The fifth effort is Helmet Systems 2020 which was brought in during 2011 to address concerns about using the existing helmet in combination with communications and hearing protection. Major Honkela said, “The idea was to have a modular system so that it is a platform where you can integrate the different kinds of device. Communications systems are integrated into the platform and then there are also ballistic shells added against different kinds of ballistic threats. We are also testing so called ‘super hearing’ to hear better in difficult conditions and have an integrated ear and eye protection in the same helmet.”
Head mounted sniper detection systems will be studied but won’t be included in the demonstrator. The demonstrator will be developed further ready for final field tests in September 2013. n
Major Matti Honkela was speaking at WBR's Soldier Technology 2012.
New from CamelBak
CamelBak’s NEW Mil Spec Antidote™ Reservoir redefines the ultimate delivery system for an operator’s water supply
The inventor of hands-free hydration and long-time supplier of military-ready hydration systems to all branches of the U.S. Military, Special Forces and federal government, CamelBak Products introduces the Mil Spec Antidote™ reservoir. After extensive laboratory tests and significant feedback from military field personnel, the company created a new reservoir that met the advanced specifications identified by the US Marine Corps (USMC) in its search for the optimal hydration system. Constructed using the strongest materials and components in the industry – including a radio frequency welded seal for extra durability and strength – the Mil Spec Antidote™ has been thoroughly tested and proven battle ready.
CamelBak will launch a line of packs that are built around the Mil Spec Antidote™ reservoir from January 2013 in addition to supplying the hydration system component of the new USMC load carriage system. CamelBak will also provide replacement hydration systems showcasing its leadership as the inventor and leader of the hydration category.
“We design, engineer, test and manufacture our reservoirs and hydration systems to perform in the most challenging environments in the world,” said Sally McCoy, CEO of CamelBak. “Water is an essential piece of gear and the Mil Spec Antidote delivers the ultimate solution for hydrating on the move faster, easier and more aligned with a warfighter’s needs.”
The new Antidote reservoir optimizes performance through a multitude of new features:
Current military and law enforcement branches using CamelBak hydration systems include individuals and units in all U.S. military services, federal tactical units in most DHS agencies, Naval Special Warfare, U.S. Army Special Forces and many other military-tactical and special operations units in over 50 countries worldwide.* n
Fischer Connectors Launches New Push-Pull Connector
New Fischer FiberOptic connector secures premium optical performance in extreme environments
Fischer Connectors has released its new push-pull FiberOptic interconnecting solution specially designed for premium optical performance in extreme environments. One of the worldwide leaders in designing, manufacturing and distributing high performance connectors, Fischer monitors the fiber optic trends closely and adapts its connectors to the users’ needs. The brand-new Fischer FiberOptic interconnecting technology offers the essential quality and stability needed for an optical link combined with extreme robustness, easy mating and easy cleaning.
The Fischer FiberOptic with two (FO2) or four (FO4) optical channels features some major revolutionary novelties. Fischer Connectors is able to offer a fiber solution that is extremely quick and easy to clean thanks to a removable mono-block mate adapter and to the possibility of rinsing the unmated connectors freely under water or in an ultrasound bath.
The Fischer FiberOptic connector will perform perfectly in harsh and extreme environments. It has a high ingress protection of IP68 (2m/24hours) when mated and IP67 in unmated conditions. In addition, Fischer Connectors’ FiberOptic optical performance is insensitive to mechanical strain on the connector. The spring optical contacts employed allow for filtering out any stress applied to the connector housings while keeping the typical advantage of a push-pull solution: quick, safe and easy locking.
‘The new push-pull Fischer FiberOptic connector provides the perfect mix of features needed by a reliable FiberOptic inter-connecting solution: premium optical performance and robustness, blind mating and easy maintenance. This is definitely a benefit for the users of the Fischer FiberOptic FO2 and FO4,’ says Dominique Glauser, CEO of Fischer Connectors Group.
The Fischer FiberOptic connector can be used in a wide range of fields requiring faultless quality in outdoor or demanding applications, such as Transport & Mobility, Telecom, Energy, Defense & Security, Broadcast, Construction & Infrastructure and Medical Devices.
Key specifications:
• IP68 2meters/24hours Mated & IP67 (1meter/30min) Unmated Ingress Protection
• Extreme Environment FiberOptic Solution (Norm IEC 61753-1 Cat. E)
• Multi-channel (2 & 4), SM & MM Optical Fibers, UPC & APC Polishing
• Push-pull Mating Plugs & Receptacles
• Optional Gas Tight Panel Receptacles (IP68 or <10-6 mbar l/s)
• Removable Mono-block mate adapter
For more information, please visit:
www.fischer-fiberoptic.com
How Do We Operate Effectively in an Austere Economic Environment?
Robert Alcock talks to Nick Dowdeswell, Marketing Manager, WBR about industry changes
The way in which governments spend on soldier equipment is changing in line with national defence restructuring and the wind-down of the war in Afghanistan. As a result, investment in soldier modernisation, like other areas of defence spend, is being scrutinised to ensure the government is getting value for money and is developing capability against future operational needs.
How has the landscape changed?
National defence spending is changing. Defence budgets are in decline forcing governments to reprioritise investment. However there are signs that there still opportunities despite current conditions.
Companies are finding that their customer base is shifting; spending on soldier equipment has shifted to BRIC countries and the Middle East. This can be backed up by results from the ADS 2012 UK Defence Survey: UK land defence export sales increased by 4% in 2011 against 2010 with land holding 16% market share of the UK defence industry in 2011.
Many Western nations are focusing on affordable spending; they are seeking economies of scale by buying equipment common to the soldier, marine, airborne and special operators. As a result, funded programmes still remain. For example, Sweden, Norway, Canada, UK, Germany, Australia – all still have funded programmes where spend is yet to be allocated and opportunity remains.
Also Defence R&D is now a bigger priority – in peacetime defence R&D agencies typically spend more as they remain funded.
Affordable capability is the key and for industry the next few years will be about focusing on three specific areas.
• Making sure they know who is spending and how much they have to spend on what
• Getting in front of these customers as often and for as long as possible to understand their needs
• Demonstrating what they can do for their customers outside traditional equipment delivery for example focusing on service and support
To support military agencies and industry companies in the current climate, the Soldier Technology Conference and Exhibition is changing format and focus in the following ways:
• Enabling more information exchange and networking through shorter programme and tech briefings, more open discussion and more time networking
• The creation of a new SME innovation zone to encourage development of new technologies
• New categories will be represented such as airborne and mounted soldier equipment enabling industry to develop capability across the soldier domain
• New geographical regions will present to enable discussion for export opportunities. For example Brazil, Russia, India, China, Japan, Turkey and Eastern Europe
• Wider range of briefings to give a holistic view of investment opportunities from international soldier programmes, R&D, SME’s, prime contractors and tire one suppliers
Which capabilities are being prioritised?
Following research for Soldier Technology programme, military and government agencies are focusing on the capabilities below. They want to brief on and identify new capabilities and equipment from component manufacturers, suppliers and integrators of:
- C4i / Communications equipment
- Optronics, Surveillance, Night Vision systems
- Power, Batteries, Portable Power, Solar Power sources
Soldier Technology will feature presentations of how the capabilities need to be developed and what they would like to see from industry. The exhibition alongside the conference will enable visitors to identify the latest innovation and test equipment.
Soldier Modernisation works closely with Soldier Technology as a content partner and will distribute the latest Soldier Modernisation Journal for free at the event. n
If you would like more information about how to participate, please visit www.soldiertechnology.com
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Female Body Armor Named Among Best Inventions in 2012
By Bob Reinert, USAG-Natick Public Affairs
Members of the 101st Airborne Division’s 1st Brigade will be the first to test the new female body armor, which was named one of Time Magazine’s “Best Inventions of the Year 2012.” An innovation that will leave female soldiers safer and more comfortable on the battlefield.
A collaborative effort between the Natick Soldier Research, Development and Engineering Center and Program Executive Office Soldier resulted in an improved outer tactical vest, or IOTV, designed specifically for women. The 101st Airborne Division’s 1st Brigade will be the first unit to test the new female body armor in Afghanistan.
The new armor was designed to offer better protection and to prevent bruised hip bones that women experienced when wearing IOTVs meant to fit smaller men.
Maj. Joel Dillon, Assistant Product Manager, Soldier Protection and Individual Equipment, PEO Soldier, called the Time story a motivator for those involved in the body armor’s development.
“I think it’s great that it shows the American people that we’re continuing to make sure that our soldiers have the best equipment in the world,” Dillon said. “And so any word that gets out in that respect is great. It’s a big boost for our team, because we work very hard to make sure that all of the equipment we develop and field is the finest that we can possibly obtain for the American soldier.”
Dillon pointed out that in a head-to-head comparison with the current IOTV, the female version was chosen by all of the 101st soldiers who tested it.
“They provide a better, more secure fit for female soldiers,” Dillon said. “I was down there visiting while the testing was ongoing at Fort Campbell (Ky.), talking to the soldiers, and it was just really obvious to me that the form, fit and function are definitely what we were shooting for.”
In a recent interview with National Public Radio, Lynne Hennessey of NSRDEC, lead designer for the female body armor, related what she heard from soldiers during testing at Fort Campbell.
“Most of them, when they put it on, they were like, ‘oh, my goodness, I need this right now. Can I have this? I could wear this all day. It fits so well,’” Hennessey said. “We actually took a picture of one soldier hugging her vest, like she was immediately in love with it.”
Dillon said that more fine tuning is necessary, however.
“We are going to make some tweaks to the vest based on the feedback that we got from these female soldiers at Fort Campbell,” Dillon said. “They had some comments about the location of the buckles on the shoulders and some other adjustability concerns, and we’re going to make those modifications before we go out on our next contract. That is exactly the purpose of the ongoing testing – to make the vest even better.”
The evaluation process will continue.
“Our goal is to fit additional female soldiers for testing, both Stateside and in Afghanistan,” Dillon said. “We’re looking to get more of them down range.”
As Dillon noted, Time’s recognition shines a spotlight on the continuing, combined effort to improve soldier equipment.
“There is a team of very dedicated professionals both at PEO Soldier and at the NSRDEC at Natick who have done yeoman’s work behind the scenes to design, produce, issue and evaluate this vest,” Dillon said. “While not as important as the feedback we have received directly from the female soldiers themselves, national-level recognition such as this helps validate our efforts, and provides additional motivation to this team of consummate professionals. n
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Specialized Army Reserve Unit Provides Water Purification for Exercise
By Sgt. Peter Ross, 210th Mobile Public Affairs Detachment
Soldiers of the 288th Quartermaster Detachment from Victory, Texas, honed their skills with real-world work, providing clean water in support of the 91st Training Division’s Combat Support Training Exercise 91.
Using the Army’s Tactical Water Purification System, or TWPS, the detachment provides more than 680 soldiers at Fort Hunter Liggett’s Base Camp Milpitas with purified lake water for drinking, bathing, cooking and laundry.
“The 288th is a water purification unit. We have four pieces of equipment to purify 1,500 gallons an hour,” said Capt. Duane Fousie, a native of San Antonio, and 288th company commander, “If we run all our equipment, in one 24-hour period we can purify 200,000 gallons that can be used for laundry, showers, cooking, by the engineers as well as the civilian population.”
“This is a company-level exercise that lets us run the equipment and purify tens of thousands, if not hundreds of thousands of gallons of water,” said Fousie. “This is the time when we run raw lake water into our system and produce drinkable water.”
Fousie said he had the highest unit attendance to date for this extended combat training.
“We have had five years together and we just keep trying to break our own record - everyone wants to be part of it,” Fousie added.
CSTX 91 offered realistic training for the 288th while they provided a necessary service for other units attending.
“This water supports laundry and baths here for the soldiers, and also for drinking. It is used by the cooks for cooking and cleaning, and for dust control,” said Staff Sgt. Malcolm Littles of Austin, Texas, a water treatment specialist with the 288th, “This system is very vital to the mission. So far we have produced 75,000 gallons and distributed 58,000 gallons.”
Each TWPS can produce 30,000 gallons of water a day to sustain operations for extended periods on the battlefield.
The water produced by the TWPS has allowed the soldiers using the Laundry Advanced System to use more than 2,500 gallons of water daily to wash and process loads of laundry.
The field showers accommodate more than 600 soldiers nightly and about 125 in the morning. The kitchen and four water buffaloes have clean water to be mission ready.
The water is drawn from different sources through a filter into the TWPS. Then it goes through a micro-filtration process that uses reverse-osmosis elements to remove contaminants and impurities.
Chemicals are added to make the water safe for use and consumption. It’s tested hourly to ensure the pH balance and temperature are in acceptable ranges. The TWPS is also capable of filtering salt water for use by soldiers.
Experience gained at CSTX 91 keeps soldiers trained and ready for missions anywhere they are needed. Soldiers gain firsthand knowledge while doing their jobs in preparation for deployments.
“We do not get to this on our weekend battle assembles. We are sometimes in cities, we may go to a range but it is right on the edge of a town,” said Fousie. “This is where they get out, live in the tents, work with the other units, purify the water. This is as real as it gets without being deployed.”
CSTX 91 is a sustainment-focused training exercise developed for Army Reserve units in Train/Ready, Year 3 of the five-year Army Forces Generation model.
With many of the units participating in CSTX 91 becoming available for deployment next year, the remote training environment Fort Hunter Liggett provides offers rugged terrain, realistic training opportunities and living conditions Soldiers may face while deployed.
Other facilities at Fort Hunter Liggett include four MOUT sites, a five-mile convoy live fire course with 360-degree live-fire capability, 10 weapons qualifications ranges, a live-fire shoot house, an urban assault course, a C-17 capable dirt airstrip, dozens of drop zones and helipads, an ammunition supply point, three engagement skills trainers, a 10-station Improvised Explosive Device-Defeat Lane and an IED-D Virtual Battlefield Simulator. n
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Improved Batteries, SWIPES to Lighten Soldiers’ Load
By Dan Lafontaine, RDECOM
Soldiers trekking through treacherous terrain in a dangerous combat zone can carry a rucksack filled with meals ready-to-eat, first-aid gear, weapons, ammunition, radios and batteries.
The U.S. Army Research, Development and Engineering Command is lightening the soldier’s load by developing smaller and lighter batteries. Scientists and engineers are unburdening the soldier, increasing manoeuvrability, reducing fatigue, and cutting time needed for battery re-charging.
Christopher Hurley, an electronics engineer with RDECOM’s Communications – Electronics Research, Development and Engineering Center for six years, leads the battery development projects team.
“One of the major projects on the battery team is trying to reduce the logistics burden,” Hurley said. “We investigate state-of-the-art battery chemistries that will help us to decrease the soldier load.”
Half-size ba-5590 battery
Hurley and his colleagues have reduced the size and weight of the standard BA-5590 battery by half, but the performance and run time has remained the same. The Half-Size BA-5590 plugs into the same equipment, about 80 types of radios and robots, as the full-size version.
“The soldier can still perform the same [mission] with half the weight and volume in batteries,” Hurley said. “It will lighten their load and increase their manoeuvrability so they have more freedom to get around on the battlefield.”
The research team accomplished the size and weight savings through improvements in the battery’s materials, he said. One of the battery chemistries under development is lithium-carbon monoflouride.
“A lot of the research is done on the materials. Once we identified a chemistry that has potential to lighten the soldier load, a lot goes into it in terms of the raw materials – the cathode, anode, and energy-storage components that afford us a high-energy density battery,” Hurley said.
The Army has been working on the battery for five years, and it should be fielded to soldiers in about a year, Hurley said.
Polymer conformal battery
As the Army transforms to meet changing battlefield threats, soldiers need to be agile without carrying boxed-sized batteries around their bodies. CERDEC is partnering with RDECOM’s Natick Soldier Research, Development and Engineering Center to develop a 0.8 inch-thick battery that can be placed into a soldier’s vest.
“We’re putting those same battery chemistries into a wearable battery configuration known as the Polymer Conformal Battery,” Hurley said. “The idea is to keep it close to the body so there are not a lot of projections from the body. When the soldier is in a prone position or tight spaces, you don’t have huge batteries sticking out.
“The next step is to get it into an integrated, wearable vest system so that soldiers can wear this battery to have it run to all of their equipment.”
Soldier wearable integrated power system
The Soldier Wearable Integrated Power System, known as SWIPES, supplies a main battery from a central location to power all end-items.
SWIPES places pouch-mounted chargers and power cables for batteries, GPS units, shot-detection systems and handheld communications into the vest. It allows for extended mission times without the need to of swap batteries or power sources by keeping devices charged at all times.
SWIPES won one of the top 10 U.S. Army Greatest Inventions in 2010.
“All of the cabling is routed through the different pockets for radios and equipment. The idea is to have this battery power all of the equipment,” Hurley said.
The Army Rapid Equipping Force and Project Manager Soldier Warrior have started field testing several hundred SWIPES units.
“The major benefit is the weight savings. For a typical 72-hour mission, a soldier will save up to 12 pounds of batteries they don’t have to carry,” Hurley said. n
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Army Targets Individual Soldier for Radio Communications
By Mr. Jason Bock (AMC)
The ability to communicate; through voice, digital message or simply by position, is arguably, the most critical capability for the men and women of today’s Army.
From the highest level down, communications is an asset that no soldier should be without.
With this concept in mind, the Joint Program Executive Office Joint Tactical Radio Systems has developed the Rifleman Radio, as part of an effort to bring secure, networking capabilities to a level of soldier in the Army that previously had no means of intra-squad communication.
During a series of exercises at Fort Bliss, El Paso, Texas, in late November of 2008, representatives from JTRS and the 1st Armored Division, incorporated the Rifleman Radio’s capabilities into their training situations to evaluate the effectiveness of the system within its target soldier audience.
“The rifleman radio will be the first time that we bring a networking radio into the force and right down to the individual rifleman,” said Col. Daniel P. Hughes the program manager for JTRS Ground Domain. “It provides a capability for us to bring a secure radio to the individual rifleman, so that he can now speak to his leadership and send his location into the network.”
The radio represents an enormous increase in capability, technology and security for the soldiers in forward operations who are currently not issued radios, and instead use hand signals to pass information.
“Right now, the individual soldiers and their squad leaders are the biggest have-nots within the communications arena,” said Maj. Tracy Mann, of the TRADOC Capability Manager for Tactical Radios. “This capability will allow squad leaders and team leaders to talk directly to their subordinates, and their subordinate leaders to be able to command and control their individual squad and platoon battle troops.”
Mann, the TCM-TR lead for Handheld, Manpack, Small Form Fit radios (HMS), was a first-hand observer of the training exercises at Fort Bliss that incorporated the Rifleman Radio.
“We’re revalidating those lessons learned from Operation Iraqi Freedom and Enduring Freedom,” Mann said. “An intra-squad communications capability is required. It’s needed. It helps mission effectiveness.
“We just need to continue to improve and refine this radio so we can get the best possible capability to the individual soldier.”
By employing a National Security Agency Type 2 certification, the Rifleman Radio can offer controlled but unclassified communications a soldier can employ without requiring security clearances. This solves one radio problem for infantry units, which are comprised mostly of troops who are not cleared. The NSA Type 2 encryption bars classified information from being passed during transmissions and makes secure information more difficult for enemies to intercept. With these factors in place, the Rifleman Radio will not only deliver 10 to 100 times the bandwidth to the tactical edge, but at the same time, make sharing information more secure for the soldier.
In addition to voice communication, the Rifleman radio also supplies a commander with a GPS picture of his squad members through a Position Location Information, or PLI, display. At Fort Bliss, the 1st Armored Division used the GPS features of the Rifleman Radio in a shoot-house situation. Squad leaders positioned outside of a darkened room were able to locate and identify the positions of each member of their team through the PLI.
“I worked with another system in the past. It was high-speed stuff, but the GPS system went out once my guys entered the building,” said 2nd Lt. Jason Alston, 1st Armored Division, 5th Brigade, 2nd Combined Arms Battalion. “(With the Rifleman Radio’s PLI display) you still can see locations when your guys enter the building. You don’t have to worry about the GPS icon going off.”
“The best thing about the whole system and the PLI is you actually zoom in on the battlefield and see your guys’ exact locations,” Hughes said, “which is definitely a plus for command and control. I can be somewhere else and see my assault element.”
The Rifleman Radio is being developed as a stand alone system, but will integrate into the Ground Soldier System Ensemble platform providing mission planning, execution, and situational awareness capabilities to squad team leaders and above. The Rifleman Radio will also be interoperable with the other suite of JTRS products being developed including the Ground Mobile Radio and HMS Manpack radio, to provide the needed connectivity to higher echelon command elements.
Because the Rifleman Radio is a networking radio, it can provide a greater range and increased effectiveness for secure one-on-one communication by soldiers, while conserving power and maintaining signal strength. As long as a user can touch someone in the network, it’s not necessary to send a radio signal two or three kilometers, to establish communication.
This “chain-like” assistance when it comes to communicating across great distances can contribute greatly to the conservation of battery life. Non-networking or line-of-site radios need to increase power output when the distance between direct points of contact increases; with the Rifleman Radio, the space between two operators can increase as long as there are individuals within the network, along the path, that can relay the radio signal ahead.
“If I have enough people along the path, (the signal) will just hop from radio to radio and you can fulfill that network. It represents a quantum change from what we have now,” Hughes said. “If you can touch anyone else in that network you can talk around and defeat the physics that you’re dealing with.”
The physical challenges that are faced by many point-to-point radio connections include man-made structures, such as solid walls, or topographic obstacles like mountains, which can block a radio signal if operators attempt to communicate through these structures. With a networking radio, as long as the signal from the operator’s radio can hit one individual along the network chain, his communication can jump to its destination.
Hughes is also confident that the program’s target soldier audience will have little-to-no difficulty adjusting to the addition of a radio to their suite of equipment. The Rifleman Radio is interoperable, software programmable and upgradable and employs the Soldier Radio Waveform . It is ruggedized and light, includes a convenient push-to-talk, and a hands-free headset.
“The great part about the young soldier we’re getting today is that technology is not new to them,” Hughes said. “They grow up with X-Box, iPods and cell phones. So this shouldn’t be a quantum change. This should be something they expect us to do.”
In simple terms, the Rifleman Radio is a system the soldier can put on and turn on. The goal is a radio that is extremely easy to operate, but flexible enough to perform the mission.
“I actually like the fact that it’s real simple,” Alston said. “Anybody can catch on to it within a couple of minutes. We even had some of the guys who just graduated [Warrior Leader Course] yesterday and their first time touching a radio was today, and we didn’t even have to explain it to them.”
“I was very impressed with the squad leaders, team leaders and individual soldiers,” Mann said after observing several training exercises at Fort Bliss. “In every situation that we have put them in, they have used good old soldier ingenuity to figure out how to implement this radio and improve their mission effectiveness.”
By bringing individual communication capabilities to the soldier in a user-friendly package, on a secure network, the Rifleman Radio should play a key role in reducing fratricide, enhancing the ability of the soldier to conduct operations and providing a capability that does not exist in theater today.
JPEO JTRS is trusting in the concept that bringing the soldier at every level into the communications network will allow the soldier in theater to get more information to the right place at the right time. n
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