Welcome to the new issue of Military Vehicle Systems, the project is growing every issue, both in terms of contributors and our reach into the worldwide military market. You can pick up a copy if you are at Eurosatory, DVD24, AUSA or our other 30 supported shows; please feel free to email me to be added to our distribution list. The project is designed to look at on-board vehicle systems that will increase the operational capabilities of front line vehicles to provide services as part of a troop.
With the prevalence of UAV tech in the front line we look at both sides of the coin: with UMS Skeldar we look at their operational helicopter which can be carried via Marshall, with EOS Australia we look at counter drone technology on the move, this innovative kit also uses Echodyne technology that’s also featured.
Honeywell looks at the problem of navigation in GNSS denied environments; their latest offering sets a new standard in defence vehicle navigation that can be relied upon in all conditions. Trakka Systems have a unique system that works to provide critical information through the battlefield, worth a read as it combines different products that are all used today.
With Piedrafita we look at a revolutionary suspension system that will allow for the constant increase in weight and demanding high-mobility requirements. Tony White at Ultra looks at what integrated close combat really means; this is interesting as it’s exactly the message new divisions across the world’s military are striving for.
INVISIO showcase their new Intercom and API product and we revisit Manet with DTC. Within a new section, Future Technology, we look at innovative tech coming online in the next few months: SABRN Tech manufacture vehicle and UAV carried medical LifePods for frontline medical and surgical care along with telemedicine.
We have articles from the US Military reviewing TITAN, plus the British Army on Ajax, plus articles from DARPA, DSTL, Australian and New Zealand Armies, this is a growing project if you feel we need to incorporate other technologies or have any comments, good or bad, please email me, it’s the way we improve.,
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Successful Ajax cold weather trials
Members of the DE&S Ajax delivery team worked with the British Army Household Cavalry Regiment (HCR) to put Ajax through its paces in sub-zero temperatures in Sweden
Ajax, the British Army’s new generation of armoured fighting vehicle, successfully
illustrated its capacity to operate in extreme cold weather and snow (temperatures plummeted as low as -36 degrees Celsius), as well as firing on the move with accuracy.
In doing so, HCR marked a significant milestone in becoming the first Field Army crew to fire the Ajax. The vehicle comes equipped with cutting-edge Intelligence, Surveillance, Target Acquisition, and Reconnaissance (ISTAR) technology, at home and abroad.
One of the key DE&S personnel at the cold weather trials in Tåme was Warrant Officer Class Two (WO2) Paul Martin. As the Range Conducting Officer, he ran the range and firing serials in Sweden as he does in the UK. He said: “It was great to work alongside our Army colleagues and industry who all have one common purpose, and that’s the end goal of delivering this exceptional platform to the Field Army.”
“It was an extremely challenging environment, but working as a group we were able to successfully deliver our objective of demonstrating that Ajax can travel long distances over snow-covered terrain, and fire on the move with great accuracy.”
“Ultimately, Ajax exceeded our expectations, and the exceptional work across the group saw us gather more data than expected, which will inform the wider team and help them understand exactly what this exciting platform can do.”
Also present in Tåme was Lieutenant Colonel James Glossop, the DE&S delivery team’s Operation and Army HQ liaison. He said: “It was very impressive to see Ajax perform in Sweden. I was lucky enough to see the platforms fire during a snowstorm and use its sighting systems to identify, engage and hit targets that were simply unable to be seen by the naked eye. It was incredibly impressive, and a reminder of the competitive edge this armoured vehicle will bring the British Army.”
Ajax is an advanced fleet of Armoured Fighting Vehicles that provides deep reconnaissance and strike effect in contested battlespace. It enables an all-weather capability that can rapidly find and understand an adversary using its advanced sensor suite at increased range.
Major Robert Gardner, Trials and Capability Development with the Army, said: “Over the trial, the Ajax demonstrated itself to be very effective in this environment. We’ve seen no drop in its effectiveness compared to those in the UK, which is really positive. And now we’ve proved the cold climate, the next step is to prove it in hot weather this summer, at which point it is essentially proven and deployable in all situations.”
The programme is centred around the delivery of a family of 589 tracked and fully digitised Ajax platforms, comprising 6 variants through a contract with General Dynamics Land Systems (UK). n
Marshall solving complex challenges of practical significance across air, land and sea
Marshall is an independent company with a global presence in the UK, Europe, North America and the Middle East, serving armed forces, prime contractors and partners in the air, land and sea.
In the air, Marshall is recognized as a global authority in maintenance, repair and overhaul (MRO) for Lockheed Martin’s C-130 Hercules aircraft, with unrivalled experience on this platform since 1966. The company also provides customers with capability enhancement, engineering and support services to operators of various platforms.
Marshall also offers advanced structures and complex subsystems for civil and military applications - from fuel tanks and refuelling probes, to cockpit trim panels, helmet components, propellers and special mission radomes.
The company has recently developed an innovative ecosystem of autonomous behind visual line of sight (BVLOS) uncrewed aerial vehicles (UAVs) that provide dynamic and on-demand offshore inspection services. Lilypad uses artificial intelligence and navigation sensors to create a world-leading integrated capability that powers the offshore wind industry with robotics and complex data system. Other applications include ISR, perimeter inspection and border patrol.
On land, Marshall specializes in the design and production of industry-leading deployable infrastructure, vehicle and platform integration and many levels of through-life support to enable the rapid deployment of military, humanitarian and civil operations worldwide, meeting both market standards and requirements regardless of the extreme conditions of the operations environment.
The standardized containers produced within their range of deployable infrastructure are highly mobile modular in their design, offering flexible and rapid reconfiguration for mission flexibility. Some of the configurations include ammunition and hazardous materials storage solutions, maintenance and deployable workshops, C4ISR, laboratories, living and working spaces.
State-of-the-art deployable infrastructure such as the Advanced Containerized CT Scanner (ACCTS), highly secure command and control shelters and Unmanned Aerial Solutions (UAS) comprising UAV storage, maintenance and flight control stations in one expandable container solutions are also available as part of the Marshall offering.
Marshall recently completed a project in partnership with General Dynamics and Mercedes, and the team was named the preferred bidder for the Logistics Vehicle Modernization Program (LVM) that will replace the fleet of logistics vehicles used by the Canadian Armed Forces (CAF). The fleet will transfer resources, personnel and military assets during both domestic and international operations and for exercises.
For this program, Marshall will produce a range of mission-specific, containerized modules mounted on Mercedes-Benz Zetros trucks, which will provide the common chassis of the vehicles in all configurations.
Marshall has an extensive portfolio, including innovative solar energy systems and smart grid technologies to complement mobile infrastructure, providing armed forces with access to highly efficient and cost-effective combat assets, with a considerable reduction of the logistical footprint and with an important input of flexibility in missions. These solutions are environmentally sustainable, useful in both operations and exercises, and the extended durability of the products significantly reduces the final cost.
Finally, Marshal recently announced that he will lead a group of UK aerospace industry and academic leaders to establish HyFIVE, a consortium to develop a hydrogen-based fuel system and supply chain to support emission free aviation in the 2030’s.
The company will exhibit and present its portfolio of capabilities at Eurosatory, which takes place in Paris on 17-21 June, where they encourage discussions around current challenges and required support that the Armed Forces are facing in today’s geopolitical climate. n
You can visit the Marshall booth in Hall 5A – D387
For more information visit: marshall-landsystems.com
Unmanned Versatile and Mission Ready
Military Vehicle Systems talks to UMS Skeldar about their in service SKELDAR V-200
The advantage of a helicopter UVS is the fact that it can be operated in regions where airfields are unavailable, under severe weather conditions, during night time and in conditions that prove too risky for a pilot. The converted helicopter is indispensable for militaries who need to deliver cargo in hard-to-reach areas. Operational limits for high-altitude flights, missions in heavy turbulence or high mountain regions are susceptible, depending on the operational vehicle. We wanted to look at an operational vehicle so spoke to innovative company UMS SKELDAR.
Q: When we talk about UVS we would usually envisage a drone, with the SKELDAR V-200 you have a functioning helicopter design; what are the benefits of this type of UVS?
A: The first, and arguably greatest benefit, is the possibility of vertical landing and take-off (VTOL) in confined areas. The helicopter platform also eliminates the need for hard infrastructure, such as runways.
For overland operations in particular, slow, low altitude flight provide the possibility of flying undetected by both electronic instruments and human sight. This can only really be achieved by rotary wing aircraft. Essentially, a helicopter design allows for a far more discreet way of operating. Given the right circumstances, you can hover just above or behind the crest of a hill. For comparison, a fixed-wing platform can only loiter or circle above a point of interest which makes it far more susceptible to being detected by either an instrument or naked eye.
Q: One of the great features of the V-200 is its numerous payload and sensor applications which are almost plug and play, could you talk about the varied uses and applications?
A: The SKELDAR V-200’s open architecture allows for an almost limitless number of payload combinations to be installed. Those can be both Customer off The Shelf (COTS) type sensors or customer mission-specific units. Applications range from Electronic Warfare (EW) thanks to signal sensing payloads, to radar units and EO/IR cameras. In an overland setting, the SKELDAR V-200 could come into its own when equipped with COMMINT (Communication Intelligence) and (Electronic Warfare) EW sensors.
Q: The V-200 has been used successfully by Naval forces across the world, you are now, with Marshall, providing a land-based unit which can be vehicle transported could you explain how the partnership evolved?
A: With the emergence of geopolitical conflicts in recent times, land forces expressed an interest in operating a system that could be deployed from non-permissive sites with no hard infrastructure for extended periods. Naturally an unmet need in the market emerged and UMS SKELDAR and Marshall Land Systems have jointly developed the Battlefield Deployable Unmanned Aircraft Solution (BDUAS). The modular and expandable container solution is an excellent system for a variety of missions and could be deployed not only by armies but also by special forces units and coast guards to name just two examples. Crucially, the BDUAS solution can be rapidly redeployed in different locations and serves as an effective Forward Operating Base (FOB). An expandable container allows for more consumables and Line Replacement Unit (LRUs) to be carried then would otherwise be possible in an all-terrain capable van for example. The BDUAS can be a full workshop as well as a Remote Pilot Station (RPS). The additional space offered ultimately enables longer term deployments. n
For more information visit: umsskeldar.aero
Advanced future military laser achieves UK first
A military laser which could boost the UK Armed Forces with greater accuracy while reducing the reliance on high-cost ammunition has reached its next milestone
During a trial at the MOD’s Hebrides Range, the DragonFire laser directed energy weapon (LDEW) system achieved the UK’s first high-power firing of a laser weapon against aerial targets. The range of DragonFire is classified, but it is a line-of-sight weapon and can engage with any visible target.
› First high-power firing of a laser weapon against aerial targets
› Laser boasts pinpoint accuracy and low long-term costs
› Partnership with industry making positive progress for UK Armed Forces
DragonFire exploits UK technology to be able to deliver a high power laser over long ranges. The precision required is equivalent to hitting a £1 coin from a kilometre away.
Laser-directed energy weapons can engage targets at the speed of light, and use an intense beam of light to cut through the target, leading to structural failure or more impactful results if the warhead is targeted.
Firing it for 10 seconds is the cost equivalent of using a regular heater for just an hour. Therefore, it has the potential to be a long-term low-cost alternative to certain tasks missiles currently carry out. The cost of operating the laser is typically less than £10 per shot.
DragonFire is led by the Defence Science and Technology Laboratory (Dstl), on behalf of the UK MOD, working with its industry partners MBDA, Leonardo and QinetiQ.
This milestone demonstrated the ability to engage aerial targets at relevant ranges and is a major step in bringing this technology into service. Both the Army and Royal Navy are considering using this technology as part of their future Air Defence capabilities.
Defence Secretary, Grant Shapp said: “This type of cutting-edge weaponry has the potential to revolutionise the battlespace by reducing the reliance on expensive ammunition, while also lowering the risk of collateral damage.”
“Investments with industry partners in advanced technologies like DragonFire are crucial in a highly contested world, helping us maintain the battle-winning edge and keep the nation safe.”
The latest milestone builds on a series of highly successful trials, including the first static high-power laser firing of a sovereign UK capability and demonstration of the DragonFire system’s ability to track moving air and sea targets with very high accuracy at range.
Building on this research, the MOD recently announced its intention to fund a multi-million-pound programme to transition the technology from the research environment to the battlefield.
The latest trial was sponsored by the MOD’s Defence Science and Technology (DST) organisation and Strategic Programmes and enabled by many other agencies across government, ensuring all regulatory and safety approval requirements were satisfied.
Dstl’s Chief Executive, Dr Paul Hollinshead said: “These trials have seen us take a huge step forward in realising the potential opportunities and understanding the threats posed by directed energy weapons.”
“With our decades of knowledge, skills, and operational experience, Dstl’s expertise is critical to helping the armed forces prepare for the future.”
The DragonFire weapon system is the result of a £100 million joint investment by the Ministry of Defence and industry. Together, the companies involved are supporting highly-skilled UK jobs in new cutting-edge technologies that are delivering a significant step-change in the UK’s capability in LDEW systems.
In 2017 the MOD’s Chief Scientific Advisor’s Research Programme awarded a £30 million contract to the DragonFire consortium to demonstrate the potential of LDEWs.
Dr Nick Joad, DST said: “This is a really innovative application of science and engineering and is the fruit of sustained investment and effort. DragonFire uses cutting-edge science and technology and delivers much greater performance than other systems of a similar class. DragonFire provides a step-change in our ability to deal with high-performance and low-cost threats.”
UK defence is continuing to invest in these game-changing technologies and is advancing the plans which will ultimately bring them into service.
Shimon Fhima, Director Strategic Programmes for the MOD said: “The DragonFire trials at the Hebrides demonstrated that our world-leading technology can track and engage high-end effects at range. In a world of evolving threats we know that our focus must be on getting capability to the warfighter and we will look to accelerate this next phase of activity.
LDEW research and technology is delivered in partnership and is a cost-effective way of meeting the needs of the MOD while maintaining UK industry’s technology and skills base.
UK defence is continuing to invest in these game-changing technologies and is advancing the plans which will ultimately bring them into service. n
Enhancing Defence Vehicle GNSS-denied Navigation: Honeywell’s Innovative Solution
Darren Fisher, Sales Manager, HGuide Inertial Navigation Solutions
On the battlefield, precision and reliability are paramount, especially when it comes to the positioning of military platforms and vehicles. Recent experiences underscore the critical need for accurate location data across a wide spectrum of applications, ranging from guided munitions to logistics and artillery targeting.
However, the challenge of accurately navigating over long distances when GNSS jamming/spoofing and Line-Of-Sight (LOS) obstructions caused by buildings and foliage persist, make maintaining accurate positioning a complex task with significant trade-offs on GNSS denied performance vs. Size, Weight and Power with Cost (SWAP-C) and system complexity.
GNSS receiver jamming and spoofing mitigation techniques, from expensive CRPA antennae to simple filters have come a long way, but these can all be overcome eventually with more powerful or swarmed jamming signals and do nothing to help in heavily urban/forested areas.
Enter Honeywell, a pioneer in inertial navigation technology. While their flagship TALIN product line of tactical grade land navigators has been a stalwart in ensuring position and pointing accuracy for years, the evolving landscape demands hardened navigation solutions with lower Size, Weight and Power with Cost (SWAP-C) for light military and unmanned platforms that might lose GNSS signal for extended periods.
To address this need, Honeywell introduces a groundbreaking solution: the integration of their HGuide n580 INS/GNSS Navigator with the HRVS (Honeywell Velocity Radar System), specifically tailored for land vehicles operating in GNSS denied environments.
HONEYWELL HGUIDE N580 + HRVS SOLUTION
The HGuide n580 by itself boasts Honeywell’s cutting-edge technology, containing an Honeywell HG4930 IMU and a triple-frequency, multi-GNSS RTK receiver. Honeywell’s sensor fusion engine blends the IMU, GNSS and other sensor data, delivering precise output information including position, velocity, angular rate, linear acceleration, roll, pitch, and heading, all in a no-license required package.
Traditional odometry methods to aid GNSS-denied performance in navigators such as the HGuide n580 often rely on wheel-based sensors which are prone to limitations such as wheel slip/spin induced error and mechanical vulnerabilities. Using HRVS to aid the navigation solution solves these challenges. Operating on the 77GHz band with low power output, it remains undetectable by adversaries, providing a discreet yet robust solution.
This unique integration ensures the HGuide n580 is aided with true Speed Over Ground (SOG) data without necessitating OEM-level integration. Moreover, its standalone capability simplifies installation, making it a versatile addition to any manned or autonomous vehicle.
In extensive testing scenarios, the effectiveness of the HRVS-integrated system becomes apparent.
Comparing the real-time position output of a GNSS-denied HGuide n580 + HRVS solution against a GNSS-enabled reference system over a 13km journey at typical driving speeds shows a typical position error per the chart below of <0.16% of distance travelled.
Here we see the GNSS being disabled at ~2km into the test run to simulate a jamming event. From that point on, the HGuide n580 data fusion engine blends data from its internal HG4930 IMU and the HRVS velocity sensor to bound the position error to remain usually <20m over the following 13km of driving without a GNSS signal.
HORIZONTAL POSITION ERROR (NO GNSS) VS. DISTANCE TRAVELLED OF HGUIDE N580 + HRVS
By disabling the GNSS input and relying solely on localised sensing, Honeywell’s solution showcases its resilience even in extensive GNSS-denied environments. This innovative approach not only ensures continuous operation but also provides a reliable alternative when traditional satellite-based navigation methods falter.
OVERLAY OF GNSS ENABLED
REFERENCE TRAJECTORY (BLUE) AND
GNSS DENIED N580+HRVS TRAJECTORY (RED)
In essence, Honeywell’s integration of HRVS with the HGuide n580 sets a new standard in defence vehicle navigation. With its unparalleled accuracy, reliability, and adaptability, it stands as a testament to Honeywell’s commitment to innovation in the realm of defence technology.
In addition to this unique land vehicle solution, a new iteration of the HRVS sensor will soon be able to measure velocity at altitudes up to 1km, allowing Honeywell to support a similar navigation solution for UAVs operating in long duration GNSS denied environments. n
For more information about the HGuide n580,
HRVS or any other navigation needs, contact:
hguide.sales@honeywell.com or visit hguide.com
Army announces rapid acquisition authority contract for Coyote Interceptors
U.S. Army Public Affairs
In January, the U.S. Army awarded a contract action to RTX Corporation in the amount of $75 million for the production of 600 Coyote 2C Interceptors in direct support to the U.S. counter-unmanned aircraft systems mission.
The contract award was part of an Office of the Secretary of Defense rapid acquisition authority that was identified to Congress, with all actions completed in less than 30 days from the authorization approval and receipt of funding.
The contract supports a Coyote Interceptor demand increase and subsequent need to increase production capacity.
The Coyote is a key component of the counter-UAS system of systems. It is a ground-launched, radar-guided interceptor, with kinetic and non-kinetic variants, that integrates into fixed site-low, slow, small-unmanned aircraft system integrated defeat systems and mobile-slow, small-unmanned aircraft system integrated defeat systems.
This effort was led by the Army’s Program Executive Office for Missiles and Space, in partnership with components across the DOD. n
Revolutionary rotary suspension system from Piedrafita-led consortium brings competitive advantages for armoured vehicles
Leading mobility solutions company Piedrafita has
announced the development of a new
revolutionary rotary suspension system for future integration into armoured vehicles.
The project, from a consortium led by Piedrafita along with French company Repack-S and the German company IB Fischer CFD+Engineering GmbH, is a revolutionary rotary hydro-pneumatic suspension system for armoured vehicles and was conceived for possible future integration into armoured vehicles such as the French’s Army’s Leclerc tank.
The SRB Project consists of a complete rotary hydro-pneumatic suspension, composed of a rotary damper (energy dissipating element) and a rotary pneumatic spring (elastic component).
It has been developed within the framework of the European Defence Industrial Development Programme (EDIDP) 2020 and is part of Piedrafita’s mission to improve the mission-critical capabilities of land platforms.
Although in the early stages of development, the design and prototyping phases have already been completed, and it is intended to be an option to be considered in future upgrades of the main tracked battle tanks.
Cutting-edge mobility solutions
Founded in 1987, leading technological company Piedrafita Systems focuses on the design, development, validation and certification of the most complex mobility solutions for the most demanding vehicles and harshest working environments. With a focus on innovation and excellence, Piedrafita has positioned itself as a benchmark in military vehicles and strives to continue developing cutting-edge solutions for the future of mobility. Its mission is to contribute as a European technological reference to provide ground-breaking solutions and products to enhance mission critical system capabilities. It does this through the development and supply of innovative products for highly demanding vehicular applications, through continuous knowledge growth and a multidisciplinary team that balances youth and experience.
Piedrafita has a longstanding link with the army – particularly the French army. The company first started collaborating with the defence sector in 1995 with the instrumentation of the first prototype of the Spanish armoured vehicle called Pizarro. From then on, Piedrafita has collaborated with different mobility solutions in major armoured vehicles all over Europe and particularly in France. The first collaboration there started in 2017 with Nexter (formerly KNDS France) in the area of rugged data acquisition onboard prototype platforms. Since then, Piedrafita has been intensifying its links with French technological SMEs in order to bring state-of-the-art technology and products to the market.
Improved performance and integrability
Promoted by the European Defence Fund (EDF), the Technological SME consortium named SRB, formed by French, German and Spanish SMEs, is aiming to develop an innovative suspension system for Main Battle Tank weight class vehicles. The project has received the support of French DGA and is under close supervision as a solid solution for future programs like Leclerc upgrade or MGCS.
The project comes as a response to the growing need to cater for a constant increase in weight and demanding high-mobility requirements in recent decades, which have challenged different suspension technologies. Unlike current solutions (hydropneumatics cylinders, torsion bar with mechanical or hydraulic damper, rocker actuated rotary suspension systems based on hydropneumatics cylinders) this system would be able to offer a much better performance as well as a much easier integrability. Rotary dampers have notably increased their energy dissipation capabilities by moving from friction-based technologies to Full Hydraulic high efficiency/low maintenance rotary dampers.
The new high-performance solution is particularly fit for tracked vehicles due to its compactness, robustness and incomparable energy dissipation/space claim ratio. The current, rapidly changing, technological and threat environment calls for the need to develop more and more innovative solutions which utilise novel technology; innovative, rapid and cost-effective solutions for defence applications. The system that will result from this project is an extremely innovative suspension system, especially designed for tracked vehicles but whose underlying technology can be applied to any kind of vehicle. Its suspension travel to space claim required ratio will, whilst maintaining high force damping, ensure a much better vehicle mobility, performance and product integrability.
Competitive advantages
The new fully rotary suspension for armoured vehicles will bring competitive advantages, both in terms of defence capabilities and economic competitiveness. These would include:
Increased mobility: the proposed suspension system shall provide increased suspension travel, and energy degradation capacity, all of which would greatly influence platform mobility. The suspension system’s energy degradation capacity shall be independent of the suspension travel and position and the proposed solution shall enable a controlled progressiveness throughout the travel. The energy degrading component shall be a fully hydraulic element, enabling much greater vibration damping, thus increasing comfort and aiming capabilities by providing a more stable ride. It will eventually result in:
Increased effective suspension travel
Ability to control suspension progressiveness throughout the whole travel
An energy dissipation capacity independent of travel and position
Increased hydraulic degradation allowing for a greater vibration dampening, specially at track pattern.
Decreased maintenance and increased availability: By employing hydraulic technology as opposed to friction technology, the product shall eliminate wear elements and thus reduce the need for maintenance. The objective of this proposal is to design a maintenance-free system, guaranteeing that no maintenance shall be required throughout the system’s entire lifetime (estimated at I0-20 years).
Increased protection: By combining the elastic and energy degrading elements into a single product, the suspension system enables the elimination of torsion bars. The use of torsion bars highly affects protection, causing platforms to be more vulnerable to IEDs and mines, thus eliminating them would automatically lead to a better protection.
Easier integrability: By integrating both elements of the suspension into a single product and thus eliminating the need for torsion bars, it enables the resulting system to be easier to integrate in both new platforms and mobility upgrades of current vehicles.
One of the objectives of the SRB Project is to minimise the space requirements of the system in order to increase the integration capability of even the most demanding platforms, such as Leclerc. The full rotary suspension system for armoured vehicles is the result of a project aimed at delivering improvements in armoured mobility once the relevant tests have been completed. n
For further information: piedrafita.com
This project has received funding from the European Defence Industrial Development Programme (EDIDP) under Grant Agreement No. EDIDP-SME-2020-064-SRB
Innovative defence against the growing UAV threat
Military Vehicle systems talks to EOS – Australia about their Slinger product
In recent years, unmanned aerial vehicles have been intensively developed. Today, they are used not only in the army, but also outside it – for monitoring threats, conducting surveillance or searching for missing people. They have already proven useful for conducting reconnaissance tasks deep inside enemy territory, and as offensive weapons. The wide spectrum of tasks for which drones can be used shows their role in future armed conflicts is likely to further increase. Therefore, it is necessary to conduct research not only on developing drones, but also on the ways to counter them. It is important both for defending against enemy attack during war and for protecting critical infrastructure in times of peace, e.g. against terrorist attacks.
The effectiveness of military vehicles has come into question in the face of drones and loitering munitions, so it is great to see an on-the-go defence system that can work for vehicles, allowing speedy UAV destruction.
Q: Could we start with a brief history of EOS?
A: EOS has designed, manufactured and exported advanced technology systems for nearly 40 years. As a world leader in the global defence and space sectors, we focus on developing products and services that include state-of-the-art remote weapon and counter-drone systems, on-the-move satellite communications and advanced space technologies.
Founded in 1983 primarily as an offshoot from Commonwealth work in the space industry, our initial support was directed towards the US space efforts. Our entry into the defence market stemmed from our capability to build ruggedised optical payloads for space launches, including the ability to control these payloads under challenging conditions, which enabled us to achieve very precise tracking and engagement capabilities. This led to our development of remote weapon stations.
Q: One of the main challenges on the modern battlefield is countering loitering munitions and drones aimed directly at vehicles on the move. Could you discuss how the Slinger system addresses these threats with a focus on its stability and the technological advancements that differentiate it from other counter-drone systems?
A: The system features a state-of-the-art fire control system, capable of automatically tracking and acquiring targets, allowing the operator to engage at a chosen time. It utilises advanced algorithms for target detection and tracking, ensuring high precision in threat engagements. The system is fully stabilised with a four-axis gimbal employing three-axis (yaw, pitch and roll) stabilization of the sensor unit that allows exquisite pointing on the move. The system’s modular design allows for easy integration with existing platforms, rapid battle damage repair and can accommodate various weapon types, including machine guns, cannons, rockets and missiles.
Slinger’s innovative approach to counter-drone technology, combining advanced software, precise targeting and versatile weapon options, sets it apart as a leading solution in the field. Its ability to provide effective and efficient drone defeat capabilities makes it a valuable asset for military and security forces worldwide.
Slinger’s effectiveness is further enhanced by its ability to operate in both day, night and almost all-weather conditions, providing continuous protection against drone threats. Its robust design ensures reliable performance in harsh environments, making it suitable for deployment in diverse operational settings.
The ability to be integrated with a multitude of Battle Management Systems (BMS), including NATO STANAG compatibility allows for longer-range cueing and, with appropriate ammunition, a higher probability of kill (PEK). Additionally, the Echodyne Fire Control Radar enhances the superior accuracy for the system.
Q: How does the Slinger system accurately identify targets and differentiate between friendly and hostile unmanned vehicle systems (UVS)?
A: The system doesn’t identify targets, the operator does. The sensor is optical, so the target must be in the field of view. However, for counter-drone operations we have added a targeting radar to assist in non-optical tracking. We are actively working with AI companies to automate target identification. However, when integrated into a Battlefield level system the Slinger quickly gains the Recognised Air Picture (RAP) from the native sensors within the battlegroup.
Q: What safety features are incorporated into the system, especially considering operations in urban areas?
A: The system includes inherent safety features designed to protect the crew and equipment. When the system is stationary, no-fire zones can be programmed to prevent the weapon firing in specific directions. Additionally, the inherent Human-in-the-loop (HITL) nature of the system ensures positive target discrimination before release of ordnance.
Q: Can you discuss the training and operational requirements for personnel using the Slinger system?
A: The system requires just one operator. It is designed to be quick and easy to learn, with training taking approximately two weeks. Its ease of use and minimal training requirement ensure rapid deployment and operational readiness in various scenarios. All of the EOS RWS use the same control system so if trained on one, an operator can operate all. The major difference is in the weapons loadout.
Q: How does the Slinger system integrate with existing military infrastructure and communication systems?
A: Slinger is BMS C4I architecture agnostic – that is, able to be integrated with Generic Vehicle Architecture or other customer specified configurations – as well as platform agnostic and not tied to any specific weapon, sub-system or interface systems.
Q: What feedback have you received from field operations involving the Slinger system; how has this feedback influenced its development and what future enhancements are planned to address evolving drone threats?
A: We have received significant feedback during development and user trials of the Slinger system. Currently we are moving into wireless versions for employment on uncrewed ground vehicles (UGVs).
We continuously adapt to technological advancements and customer preferences. Our systems are increasingly being integrated with rockets and missiles, such as the APKWS 70mm rocket system, 70mm unguided rockets and missiles. Our options are expanding, offering greater range and targeting capabilities.
Q: What have been the key successes of Slinger in the international markets?
A: We have had success in the US market with the sale of Slinger systems to the US government. The systems are intended for integration into the Northrop Grumman Agnostic Gun Truck (AGT), enhancing its counter-drone capabilities.
Additionally, the German government has acquired Slinger systems for deployment in Ukraine to protect IRIS-T radar systems from small drone threats. This sale, valued at approximately A$15 million, highlights the growing demand for our counter-drone technology in international markets.
Q: Any other successes outside of Slinger for counter-drone?
A: Outside of Slinger, EOS has been collaborating with L3Harris on its R150 gimbal, which is being used in Ukraine on the L3Harris VAMPIRE systems. The R150 gimbal provides precise targeting capabilities, enhancing the effectiveness of these counter-drone systems in the field. n
For more information: www.eos-aus.com
Preparing Army to deny adversaries
Littoral manoeuvre, land-based strike and battlefield aviation are among the Australian
Army capabilities to receive large investment commitments under the newly released Integrated Investment Program.
The spending will enable the Army to deny a potential adversary’s freedom of action, as outlined by the National Defence Strategy, released on April 17.
Direct investments in the amphibious-capable combined-arms land system total about $36 billion to $44 billion.
Additional investments include about $3.9 billion to $4.9 billion for land-based strike, about $5.2 billion to $7.2 billion for land command systems and more than $9 billion for Army’s estate and infrastructure.
The funding will help optimise the Army for littoral manoeuvre in Australia’s northern approaches and includes the development of long-range land and maritime strike systems.
About $7 billion to $10 billion will be set aside for 18 medium and eight heavy landing craft to be based in south-east Queensland, north Queensland and Darwin, and $5 billion to $7 billion for supporting infrastructure. The landing craft will be built in Australia and delivered between 2026 and 2037.
Land-based strike funding includes the accelerated acquisition of 42 High Mobility Artillery Rocket Systems with precision strike and guided multiple launch munitions. After the first long-range fires regiment is established, missile stockpiles will progressively increase.
Investment also includes new land-based radar networks to improve Defence’s ability to detect and track approaching threats.
In battlefield aviation, $9 billion to $10 billion will fund 40 UH-60M Black Hawks, 29 AH-64E Apache attack helicopters and an expanded fleet of 14 CH-47F Chinooks.
The Integrated Investment Program beds in funding for previously announced acquisitions such as the Redback infantry fighting vehicle, M1A2 Abrams main battle tank and Huntsman self-propelled howitzer.
Between $1.6 billion and $2.1 billion is earmarked to modernise special operations capability, enabling continued reconnaissance, targeting, strike, technical operations and enhanced engagement.
The restructure of Army’s divisions, commands and formations began in 2023. The new structure includes specialised combat and support brigades, and a new dedicated fires brigade and littoral manoeuvre group. n
Float like a butterfly, sting like B Squadron
By Corporal Luke Bellman
2nd Cavalry Regiment Australian light armoured vehicles (ASLAVs) fired 25mm rounds to neutralise
targets spotted by the unit’s Wasp uncrewed aerial system (UAS) during Exercise Eagle Walk in Townsville.
Troopers watching UAS video feeds relayed target locations to gunners who massed firepower on threats appearing at different distances until they were destroyed, neutralised or withdrawn.
As part of the activity, vehicles first adopt ‘turret down’ positions with only the sighting system exposed above terrain, and only moved to ‘hull down’ positions, which reveal the turret, immediately before firing.
Officer Commanding B Squadron Major Guy Wagner said the serials helped confirm that drivers, gunners and crew commanders understood the correct techniques before progressing to more advanced unit training.
This includes each crew member safely engaging a number of static and mobile targets by day and night.
“We are enforcing combat behaviours. Just like dismounted soldiers employ combat behaviours when engaging with the EF88, we employ it when engaging with vehicle weapon systems,” Major Wagner said.
In addition to the ASLAV’s 25mm M242 Bushmaster chain gun and machine guns, selected vehicles were also fitted with remote weapon stations and surveillance suites.
Crew commander Corporal Matthew Miles said individual vehicle control was a lifeline for crew safety.
“We’re picking safe routes for our drivers to get through, making sure our guns are in arc,” he said. “It’s our responsibility to keep the crew safe.
“Before going out field we do a lot of crew battle training in barracks, running through all the basic drills.” n
See Clearly. Act Decisively. Trakka’s TIPS: the ultimate C-UAS and C4ISR solution
On the battlefield, there’s a delicate balance between searching the terrain for targets and getting sucked into a kind of tunnel vision where a soldier can’t see other threats coming. What is needed is an overall linked strategy that allows all parts to work together, providing information quickly and efficiently through the battlefield to identify targets and their key priority. Trakka have an innovative product range that does that.
Q: With forces covering different mission areas, especially in the land arena, Trakka Total Mission Solutions allow operator and command centres access to time critical information; could you explain the uses and applications for land?
A: Trakka Systems offers a comprehensive suite of land-based vision solutions designed to empower security forces and enhance mission success. TrakkaCam products are a range of cost-effective, ITAR-free, high-performance gyro-stabilized single or dual Line Replaceable Unit (LRU) gimbal systems for ISR and Counter Unmanned Aerial Systems (CUAS) applications.
TrakkaCam® long-range electro-optical (EO) and infrared (IR) imagers provide ground forces with a clear view of the battlefield in all lighting conditions, ensuring informed decision-making from safe stand-off distances. All multi-sensor payloads are modular and fully configurable to ensure adaptability and to provide the best match with mission needs. TrakkaMaps®, mission and video management software, facilitates seamless information sharing between crews and provide real-time video feeds with augmented reality views. Turn night into day with our revolutionary TrakkaBeam® high-intensity searchlights (HISL). These systems illuminate targets at night, while covert-IR filters allow clandestine operations for crews equipped with night vision capabilities. All our solutions can be interfaced with third party systems to provide a fixed site or mobile drone detection system with secure data links and other peripheral systems.
Q: The company has made specific products for the land area such as Trakka TC 300G, TC 375G, Trakka Beam TLXc, TrakkaMaps and TrakkaStream, how do these products work together to provide a complete solution and how can they be utilized individually?
A: The Trakka Interceptor Protection System-CUAS (TIPS-C) is a fully integrated mobile system that effectively detects, identifies and neutralizes drone threats. The TIPS-C utilizes a system-of-systems approach to C-UAS, providing a turnkey total solution package mounted on a mobile platform that provides a fully integrated common operating picture for on-the-move drone detect, track and defeat capabilities within the immediate airspace, as well as providing an extensive reporting suite.
The TIPS-C integrates Trakka’s TrakkaCam long-range EO/IR sensor in a 375mm gimbal, together with the Smart Hub MK II multi-sensor fusion network device, which connects multiple sensors together. The SmartHub compiles vast amounts of environmental data – it talks to the radar and DroneOptID (which has optical Artificial Intelligence/Machine Learning (AI/ML) software) – to create an autonomous, joint-capability drone detection and tracking system. This system integrates slew-to-cue camera operations for visual threat assessment using the TrakkaCam TC-375 EO/IR System with video evidence recording.
Mounted on the roof, the DroneSentry-X MK2 provides automated 360° detect and defeat capabilities. It can track multiple drones simultaneously, utilizing RF detection, radar and EO/IR sensors for target confirmation.
The backbone to the TIPS-C is our open architecture command and control centre that can incorporate any number of third-party complementary detection and neutralizing devices. Our advanced software algorithms can detect, identify and automatically track drones of any size while dismissing moving objects, such as birds, in detection zones. This all but eliminates the false positive readings that challenge other systems, thereby saving precious time during critical moments when engaging with imminent threats.
Q: How are Trakka working to provide individual systems for different militaries, involving training, maintenance and supply?
A: Trakka provides complete Total Solution Systems to our customers for a mission focused package be it ISR, Search and Rescue (SAR), CUAS etc.
Q: Could you provide a brief history and update on who you are working with for our readers?
A: Trakka Systems has worked with and is supporting Original Equipment Manufacturers (OEM’s) like Airbus, Bell, Leonardo and Sikorski to mention a few. Military customers like the United States Coast Guard, United States Air Force, Danish MoD, German MoD and Romanian MoD and many more. n
For further information: www.trakkasystems.com
INVISIO launches brand new Intercom app and API solution
Communications experts INVISIO have unveiled a brand new Intercom app and API solution, aimed at making it easier than ever for military and public safety professionals to manage communications in the field.
The app, INVISIO Control™, will bring huge benefits for communications in military vehicles as well as the dismounted soldier. Developed by INVISIO, global market leaders in tactical communication and hearing protection systems, the app ensures an intuitive visualization of all radios connected to the INVISIO Intercom system - both pre-mission and on the go.
The new app was unveiled at SOF Week and is also being showcased at Eurosatory, giving customers the chance to see demonstrations firsthand and witness the advantages that the latest addition to INVISIO’s systems can provide.
Intuitive Interface
INVISIO Control™ offers an intuitive interface that provides a real-time visualisation of all radios connected to the INVISIO intercom system, allowing users to see radio traffic and user activity, control and adjust access rights, change audio settings and relay radios, and get an overview of the communication at all times.
INVISIO’s new app can be used pre-deployment, but also allows users to change the setup during operations providing increased flexibility and dynamic response capability in a range of settings and scenarios.
The newly-launched app also offers radio relay / cross-banding abilities, allowing different military units or emergency services to communicate in mission-critical situations.
Benefits
Benefits of INVISIO Control™ include:
Visualisation: The graphical interface allows users to see exactly who is communicating, how and when, showing all radios connected to the INVISIO Intercom system.
Configuration on the go: The app allows users to be added or removed with the click of a button, making it adaptable to a mission or situation. This could mean changes to personnel or changes of environment such as moving into vehicles.
Cross-banding: The app makes it possible to relay or crossband radios attached to the INVISIO intercom, allowing communications between different military and public safety units.
Integration with other systems: The API is proven to integrate seamlessly with other systems, such as navigation systems and battle management systems, making it an effective addition.
API Solution
INVISIO Control™ is available as a Windows app but also as an API that can be integrated into an existing system. The API enables the same information to be seamlessly integrated into other systems, such as navigation and battle management systems.
This API solution has already proven incredibly effective and tested with excellent results together with industry-partner SeaCross Marine, a Swedish provider of navigation systems for high-speed vessels.
“Integration of the INVISIO API into SeaCross High Speed Navigation system combines the best of two worlds”, says Axel Törneman, CEO at SeaCross Marine AB. “Now, operators only have one intuitive interface to monitor and manage everything related to navigation and communication.”
Market leaders
INVISIO Control™ adds another unique element to INVISIO’s systems, cementing the company as market leaders in tactical communications.
“This new app is another piece in the puzzle of providing users with the most effective tactical communications systems on the market,” says Peter Lustrup, Senior Product Manager Digital Solutions at INVISIO.
“The INVISIO Intercom App provides real-time visualisation of all radios and intercoms operating on a specific mission and when they’re communicating, making it easier than ever to see what is going on and adjust comms as needed. It offers the ability to configure users on the move, allowing adaptation to fast-moving scenarios, as well as relay and crossbanding to allow communication with other radios attached to the INVISIO intercom.
“Perhaps most significantly, the app can be integrated with other systems such as navigation, and has already proven incredibly effective, making it yet another step forward when it comes to mission-critical comms in high-risk environments.”
The new INVISIO app is available for demonstration at Eurosatory. Visit INVISIO at stand C126 or for more information, visit Invisio.com or contact your local INVISIO representative. n
For more information visit: www.invisio.com
RACER speeds into a second phase with robotic fleet expansion and another experiment success
Extreme speed off-road ground autonomy at any scale in any terrain grows in Phase 2
DARPA’s Robotic Autonomy in Complex Environments with Resiliency (RACER) program successfully tested autonomous movement on a new, much larger fleet vehicle – a significant step in scaling up the adaptability and capability of the underlying RACER algorithms.
The RACER Heavy Platform (RHP) vehicles are 12-ton, 20-foot-long, skid-steer tracked vehicles – similar in size to forthcoming robotic and optionally manned combat/fighting vehicles. The RHPs complement the 2-ton, 11-foot-long, Ackermann-steered, wheeled RACER Fleet Vehicles (RFVs) already in use.
“Having two radically different types of vehicles helps us advance towards RACER’s goal of platform agnostic autonomy in complex, mission-relevant off-road environments that are significantly more unpredictable than on-road conditions,” said Stuart Young, RACER program manager.
“For Phase 2, adding the combat-scale RHP robot supports porting and performance demonstration of RACER autonomy stacks at multiple scales concurrently while moving between highly varied terrains.”
RACER’s second phase began last fall with its fourth experiment (“E4”), which included first testing of RHPs and testing on RFVs by teams from the University of Washington and from NASA’s Jet Propulsion Laboratory. RACER is on pace to continue its autonomy development and experiment spirals with a new round of development and testing roughly every six months.
“Our Phase 2 off-road average autonomous speed goals are higher at lower intervention rates, and both RFVs plus now RHPs allow RACER to also show adaptability and resiliency of autonomous software at multiple, platform-agnostic ground robot scales in an array of complex, military-relevant environments,” Young said. “As we also add tactics-based autonomy, we see all of these together as vitally important to Army and Marine needs in robotic vehicle programs of record that are closely tracking RACER, and which represent possible transition opportunities for the program.”
RACER E4 took place in late 2023 at military training areas in Texas. Using fully unoccupied RFVs, RACER demonstrated autonomous movement within a 15 square mile terrain area including highly diverse ground vegetation cover, trees, bushes, rocks, slopes, obstructed ditches, and creek crossings typical of the varied, complex Texas terrain familiar to armored manoeuvre. Adaptability was further demonstrated by successful runs at night with equivalent performance results. The two RACER teams had not previously operated in, nor been exposed to sensor data sets of the E4 military training areas and were given no practice upon arrival before starting official courses, presenting an opportunity for autonomy stacks to be adaptively improved – but only onsite and within the time offered during the experiment. Teams successfully completed over 30 autonomous runs on courses varying from 3 to 10 miles in length, achieving over 150 autonomous, unoccupied miles at speeds up to 30 miles per hour.
Additionally, the RACER program commissioned the RHP at E4 by operating for over 30 miles in an autonomous-route-following-mode over similarly complex terrain to test low-level autonomous control, collect sensor data sets, assess mobility, and refine operations. Finally, E4 began software development of RACER global planning with tactics and performed focus groups with uniformed subject matter experts stationed at the E4 military base to assist with defining input of tactical reasoning.
“RACER’s early Phase 2 activities, both with Experiment 4 performance successes in difficult, new-to-the-program, military relevant terrain in Texas, as well as recent incorporation of RHP as a fleet platform is setting the tone for the program to achieve tougher autonomous manoeuvre goals while showing autonomy resiliency and adaptability to new environments on any robot at any scale,” said Young.
The RHP utilizes the Textron M5 base platform previously developed and used in U.S. Army campaigns of learning for robotic combat vehicle requirements and acquisition and is upfitted and supported for RACER autonomy integration hardware stacks and software by Carnegie Robotics. RACER Phase 2 performer teams are the University of Washington and Overland AI; and NASA’s Jet Propulsion Laboratory, Offroad Autonomy, Georgia Institute of Technology, and Duality Robotics.
The fall 2023 RACER E4 followed Phase 1 experiments in March 2023 (Ft. Irwin, California), September 2022 (Camp Roberts, California), and March 2022 (Ft. Irwin, California). RACER is planning two experiments in 2024 to keep its every-six-month cadence of field tests to keep robots constantly improving; in between, the two RACER Phase 2 teams will continue constant development and testing at multiple test sites local to each.
This spring marks the 20th anniversary of DARPA’s pathbreaking Grand Challenge, which spurred American ingenuity to accelerate the development of autonomous vehicle technologies that could be applied to military requirements. RACER’s work continues to advance the potential for revolutionary capabilities in autonomy, particularly in complex, off-road environments. n
Integrated Close Combat
Tony White, Land Strategy Director, Ultra PCS
With the advent of digitised vehicles and digitised soldiers comes the often-spoken problem of the Mounted/Dismounted interface. That is, how does a soldier connect into the vehicle when they climb in – and what benefits would it give.
Many modern vehicles will have digitised architecture and distributed power backbone. Documents such as the UK’s Generic Vehicle Architecture (GVA) and the US Victory standard define how power and data are arranged in the vehicle to provide an infrastructure for platform mission systems to be integrated. Theses sub-systems usually include Local Situational Awareness (typically cameras to give the crew all round vision), Communications (giving the crew access to the radio comms) and the Battlefield Management System (giving the crew access to mapping, location of assets and areas of interest). All these are accessed via a common display located at each crew station.
In order for these sub-systems to communicate with each other, the architecture standards define a set of standard databus messages or “services” that are used by each vendor to ensure interoperability. For GVA (and indeed NATO GVA) , these messages are defined as topics within a Data Distribution Service (DDS) which resides within each sub-system on the platform.
DDS, an open standard middleware, defines a near real-time, publish-subscribe architecture for connecting critical systems.
Each sub-system simply publishes and/or subscribes to a series of available services. For instance, “Vehicle location” is published by the navigation sub-system, allowing each crew-station to subscribe to it as opposed to having individual GPS feeds.
By defining the DDS messages, GVA enables a kind of plug and play architecture, where new sub-systems can be added and easily integrated as long as they comply with the message set, also known as topic definitions (these are found in the UK Land Data Model).
There may be some benefit for the Mounted soldier to connect to the vehicle.
Firstly, there is the obvious re-charging of the soldier’s battery, but what about accessing the vehicle sub-systems? One might imagine that having a feed from the vehicle cameras or perhaps updating GPS and situational awareness from the BMS would provide a significant benefit too. Another use case may be that data from the soldier can be ‘uploaded to the vehicle’ (things like battery usage, imagery and even 9 Line reports).
Connecting into the vehicle power system will always need to be done carefully. The surges and spikes seen on vehicles could damage the soldier worn devices and the body worn lithium batteries need to be properly managed in order that they charge safely.
Adding dismounted soldiers into the vehicle network isn’t as easy as it first seems either. To begin with, the platform is likely to have locked down its IP addresses, ensuring “unknown devices” are not able to connect. Once connected, the dismounted soldier system would have to understand the DDS middleware model that has been deployed on the vehicle. Whilst possible to do, a more elegant solution is to produce a dismounted soldier gateway that allows the native soldier system to plug in using its native protocols (for instance ATAK messaging) and translate them to the vehicle network (DDS). The same gateway can transcode video and even audio.
First to market with such a power and data gateway is the Ultra Infantry Power and Data Unit (IPDU). Designed to connect up to 4 soldiers simultaneously, installation is straight forward with one side of the enclosure carrying the +28V and DDS/Ethernet connection to the vehicle. On the other side of the enclosure, 4 power and data connectors link out to connection points at each soldier seat. The IPDU provides the power and data interfaces common on many international soldier systems including Nett Warrior, UK GSA and Australian GSA. Supporting systems such as ATAK, the IPDU can allow the soldier to just “plug -in” either by cable or an optional wireless power/data interface and access the vehicle systems. The IPDU provides the necessary filtering to ensure allowed parameters are accessed and that the data security is maintained. In addition, on the vehicle side, the status of each soldier’s connection can be seen on the GVA screen.
Ultra PCS have recently shown its IPDU working with its Electronic Architecture Kit and UltraLYNX soldier system at the IAV conference in London. n
For more information, please contact:
marketing@ultra-pcs.com
www.ultra-pcs
Camo proves no match for American tactical Uncrewed Aircraft System
The NZ Army has got its first taste of the power of the RQB-7 Shadow Uncrewed Aerial System (UAS) as 2nd Engineer Regiment discovered camouflage is no match for its sensors
Exercise Wayfinder 24 was recently held at Waiouru in March, a week-long warfare simulation designed to promote interoperability between New Zealand and United States engineers.
Twenty-five US soldiers from an Infantry Brigade Combat Team, out of Hawaii, were hosted by 2nd Engineer Regiment, 1(NZ) Brigade at Waiouru.
The star of the exercise was RQB-7 Shadow, which has never before been flown in New Zealand.
Combat engineers got a close look at the reconnaissance capabilities of the Shadow and how it can be used in combat to assist soldiers on the ground and to disrupt enemy progress.
The Shadow has a wingspan of more than six metres. It weighs 43 kilograms, can reach heights of up to 18,000 feet, has a maximum speed of 200 kilometres per hour and a range of nearly 110 kilometres.
It’s launched from a trailer-mounted pneumatic catapult and recovered with the aid of arresting gear similar to those found on an aircraft carrier.
Captain Greg Hinch, 2nd Engineer Regiment, said the exercise was held in two parts: to demonstrate reconnaissance capabilities at key points and routes and then to show how the UAS could be used in a tactical situation.
An “enemy” party was tasked with hunting the engineers’ reconnaissance teams and disrupting their activities. The UAS provided the engineers with information on the enemy’s location and movement and also the best direction for them to escape the contact area.
“In situations on the ground where we used to rely on line of sight to find and track the enemy, having an UAS deployed is gamechanging as we can track the enemy safely from above, even if they’re heavily camouflaged.”
Captain Hinch said the exercise was successful on all levels and they took a lot of lessons on board.
“The biggest lesson was that camouflage is no match for the surveillance and expeditionary capability of the UAS, which can track the enemy using movement and infrared heat signatures.
“I think the soldiers watching the footage afterwards were taken aback at the detail in the imagery that was relayed from the UAS and how exposed they had been throughout the entire exercise.
“If you are out in the open the enemy can see everything you do from 10,000 feet or higher.”
Major Grant Palmer, Staff Officer UAS, NZ Army, said it was exciting to have a Group 3 UAS come to NZ.
“It affords the opportunity to push the boundaries that test our policies and procedures to ensure they are fit for purpose to enable future UAS capabilities with our partners”.
This type of exercise enhances interoperability, he said.
“We are going to be seeing more demand in the future for the sharing of technology and interoperability between partners.“Training like this ensures the NZ Army can easily integrate with its military partners at short notice and in response to a range of contingencies. n
Vehicles, Sensors and Mobility
By Leo McCloskey, VP of Marketing at Echodyne
The meaning of the word “vehicle” is adapting to include anything that moves in airspace, surface and subsurface domains. This definition becomes further nuanced between human-piloted and machine-piloted vehicles. It is the machine-piloted (or uncrewed or autonomous) category that draws our attention. The daily reports from Russia’s war in Ukraine attest to the outsized role of Uncrewed Systems (UxS) and their capabilities against counter-UxS technologies and systems.
For ground vehicles, a contributing dynamic is the reconsideration of the Air Defense architectures. The Short-Range Air Defense (SHORAD) and related architectures rely on a highly cooperative system of systems to deploy appropriate defensive capabilities and munitions against enemy air targets. Within these architectures, a very small number of ground radars create large zones of situational awareness and generate precision data that informs decisions to deploy forces and systems.
These highly capable portable radars require a fixed position for skilled operators to follow detailed setup instructions and begin operations. If these ground radars disappear, situational awareness rapidly deteriorates, and effector options lack the geospatial precision to be effective. These ground radars are expensive (>$30 million), vulnerable, and indispensable, the sine qua non of such defensive architectures.
One of the lessons from Ukraine is the use of one-way attack drones specifically engineered to detect active emitting sensors, like ground radars, and destroy them. The Shahed-238 (Russian MS-237) turbo variant (238) has a range of 1,000 km and a top speed of 600 km/hr (370 mph) with an optional radar-homing head. At several hundred thousand dollars each, the Shahed-238 is less expensive than a cruise missile but far more agile. Expending dozens of such drones against vital-to-system ground radars is easy enemy calculus, especially when the realized gain of deteriorated blue-force situational awareness is so great.
The response to this changing dynamic is found in Metcalfe’s Law. The value of a network, in this case the ground-based air defense system, is equal to the square of the number of users or devices, or in this case, sensor assets. Adapting ground-based air defense architectures to include more sensor assets, higher mobility across all assets, and greater distribution of assets and capabilities across the battlespace inherently increases system resilience, enhances situational awareness, and minimizes the cost asymmetry of inexpensive drones.
This architectural adaptation augments the few high-value sensors with tens and hundreds of additional sensors with high degrees of mobility. Common vehicles with standardized mounting platforms using commercial off the shelf (COTS) components and sensors will be core attributes of a reconstituted vehicle fleet. Engaging and encouraging private industry with revamped testing and procurement processes that emphasize standardized fitment, capabilities, cost and supply chain efficiency will go a very long way to achieving financial symmetry.
The revamped architecture will consist of existing vehicles upgraded with new sensor packages, new uncrewed vehicles with advanced sensory capabilities and highly portable sensor packages for the dismounted soldier. The requirements that define crewed and uncrewed vehicle attributes and performance will need to consider impact on and performance of these new sensor and effector systems.
Requirements for and evaluation of vehicle performance will consider new attributes. For crewed vehicles, the primary consideration is force protection which means the vehicle must operate in a manner that both saves and is safe for humans. This basic requirement does not apply for uncrewed vehicles, allowing performance characteristics that might otherwise harm humans.
Foremost consideration is human safety around sensors. Active sensors, like radar, can be harmful and each radar has a minimum safe standoff area while operating. Clever techniques for minimizing the impact of radiating power will no doubt be devised but operator safety will be a key design and operational guide. Imagining multiple uncrewed sensor platform vehicles directed by a single crewed vehicle operating in coordination that maximizes awareness and troop safety. The early examples of this teaming will be sensor vehicles operating in tandem remote weapons stations (RWS) vehicles with upgraded sensor capabilities that collaborate to search, detect, track and destroy enemy UAS with remarkable efficiency.
Contemporary guidelines sourced in MIL-STD-810H define shock and vibration levels for vehicles, which are largely for transportation logistics of electronics equipment not tactical operation. New guidelines that define vibration and shock for vehicles to be fitted with sensor packages must be developed to guide sensor development and manufacturing competencies. Vibration must be well characterized to eliminate potential spectral interference. Designs that minimize the high shock impact will prolong and extend vehicle mission potential. This standardization of vehicle platforms will provide both specialized defense suppliers and private industry more broadly with a performance framework that is highly repeatable and replaceable.
Vehicle manufacturers and system designers will develop new competencies to enable high degrees of mobility. All components of the mobile system must have a shared metric that aligns location and time at high-speed intervals (minimum of 100 Hz). Kinematics is a branch of mechanics that studies the motion of objects and describes position, velocity, and acceleration of objects while ignoring the causes of such motion. The newfound competency in kinematics will create mobile systems with acute awareness of time and space, providing a data foundation for decision-making no less capable than fixed systems and much more resilient. n
For more information: www.echodyne.com
MANET Revisited
Military Vehicle Systems looks at DTC’s MeshUltraTM and the latest company news
In the last issue of Military Vehicle Systems we looked at MANET’S military applications and the security challenges and solutions.
While MANETs offer unparalleled flexibility, they also present unique security challenges, often operating in resource-constrained environments, making it difficult to implement dependable security measures without compromising performance. The absence of a centralised authority makes these networks susceptible to various threats and requires robust encryption measures to ensure their security. In this context, advanced encryption protocols such as Advanced Encryption Standard (AES) and Interference Avoidance Scheme (IAS) become critical components to ensure the confidentiality and integrity of sensitive military communications.
DTC’s unique IP mesh waveform family, MeshUltra™, is a self-healing capability allowing the network to adapt to changes in topology, addressing the challenge of dynamic network structures in MANETs. The high token update frequency enhances the speed of network entry, ensuring that routing data is promptly updated, addressing the challenge of rapid changes in network topology.
The wide frequency capabilities of DTC’s MeshUltra™ waveform family operating at low power consumption, makes it less susceptible to interference and improves the overall resilience of the network. As a result, this technology ensures making it significantly more challenging for adversaries to exploit vulnerabilities in specific communication channels.
The ability of DTC’s MeshUltra™ waveform family to operate with additional infrastructure AES encryption provides security of military communications, ensuring that sensitive information is protected and compliant with international regulations.
In summary, the combination of advanced encryption protocols, adaptive network management, and innovative technologies such as MeshUltra™, is crucial for addressing the security challenges in MANETs for military applications. These solutions aim to provide confidentiality, integrity and resilience in the face of dynamic and potentially hostile environments.
We wanted to revisit DTC, and see what recent news they had in regard to their unique IP mesh waveform family, MeshUltra™, and from the company itself.
At the time of publishing the last journal DTC announced it received an order to deliver its MANET mobile radio solution to Korean forces. The Company also announced it signed a Memorandum of Understanding (MoU) with Huneed Technologies, a global developer of airborne and defense communication systems.
Together, DTC and Huneed plan to develop a cutting edge, ad-hoc network solution that can enhance warfighter survivability and operational performance in future battlefield situations for militaries around the world. This global partnership will rapidly advance this state-of-the-art technology in environments and terrain where communications might be restricted.
“Modern combat zones are becoming increasingly dynamic and require advanced operational capabilities to ensure enhanced situational awareness and connectivity in challenging operational environments,” said DTC President Paul Sangster. “We see this collaboration with Huneed as an opportunity to bring our technology together to enhance battlefield operations and connectivity for the warfighter, and we look forward to working with the company that has been advancing tactical communications within Korea for more than half a century.”
Huneed’s airborne drone assets will work alongside its future network solutions to provide both manned and unmanned combat systems. Under shared situational awareness, Huneed’s solutions will enable the effective application of ISR information gathered by drone systems to mission performance.
The other area of note for DTC is its partnership with TrellisWare Technologies, Inc., a global leader in highly advanced algorithms, waveforms and communications systems, to deliver a multi-waveform radio solution to the U.S. military, coalition partners and commercial customers. This industry-first solution enables users access to unmatched communications flexibility, reducing the dependency on proprietary solutions, allowing them to select between DTC’s leading MeshUltra™ or TrellisWare’s TSM™ waveform based on their specific purpose and/or region of use.
“The integration of the TSM waveform into the DTC product line provides our customer base the ability to move between two separate and distinct waveforms easily all from a single radio,” said Dave Huisenga, Executive Vice President and General Manager for DTC. “Soldiers can now use our products to rapidly switch between waveforms for effective, reliable communications no matter the mission requirement or global operating environment.”
This ground-breaking collaboration enables U.S. military and five eyes (FVEY) warfighters to operate within a common hardware platform while providing the ability to seamlessly choose between waveforms on DTC’s software defined radios, enabling users to easily adapt and meet their precise location and mission needs. The collaboration will expand DTC’s reach within the U.S. military and across the coalition, and commercial market. We will be following up with the company in the next issues of Soldier Modernisation and Military Vehicle Systems, when the new technology will be market ready. n
For more information visit: domotactical.com
TITAN pre-prototype illuminates
the way forward for the US Army’s ‘King of Battle’
Field artillery has long been the U.S. military’s long reach battlefield weapon. Because of the big booms and big distance, field artillery has long been dubbed the king of battle. This king is getting a new jewel in its crown that will, by way of technology, bolster its distance capability.
The Tactical Intelligence Targeting Access Node, or TITAN, pre-prototype and the TITAN program of record introduces deep sensing to field artillery. While deep sensing sounds like a drilling term, its real purpose is all about long range sighting. “Deep sensing to me is being able to see over the horizon, no longer limited line of sight. Being able to see on the other side of the mountain or seeing deep into enemy territory would be the deep sensing aspect of that,” said Richard Thompson, Army Tactical Exploitation of National Capabilities, or TENCAP, Ground Station lead.
Thompson is a former U.S. Army chief warrant officer 4 who worked in the field for over 20 years and has seen all sorts of development in the FA world, but nothing like this. “I was in the Army for over 20 years and some of the first systems I used were TENCAP systems. So, the team and I are very passionate about TITAN and we see the importance of the deep sensing and targeting aspect of it.”
TITAN is a big deal to people like Thompson who have worked in the field artillery space for a long time. The value added has everyone excited, because TITAN delivers a next-generation, expeditionary, scalable and manoeuvrable platform at echelon that is purpose built to address the Army’s number one gap in large-scale combat operations: deep sensing.
By accessing sensor data from multiple sensors simultaneously across the space, high altitude, aerial and terrestrial layers, TITAN provides situational awareness and situational understanding across operations. Fusing that data and using advanced analytics to deliver targetable intelligence to lethal and non-lethal networks reduces the sensor-to-shooter gap and enables long range precision fires, aviation and mission command.
In short, the TITAN pre-prototype is focused on space-based intelligence surveillance and is a reconnaissance asset. As such, the program serves as a critical capability for both the intelligence and fires community.
According to Thompson, their effort with the pre-prototype is meant to deliver space-based functionality to the TITAN program of record that will later be integrated into a single system. This is a major capability increase. “The key is, our peers and near peers are developing weapon systems that can range further. We must be able to find those threat systems and be able to help the fires community and the mission command community engage those systems at range,” said Thompson. “We have to be able to shoot further, but to shoot further you have to find those targets.”
For those who are in field artillery, these are exciting times as the king of battle is poised to be more formidable than ever.
“It comes down to timeliness and accurateness. This TITAN pre-prototype increases the trust of ground force commanders who are relying on extremely accurate data from their Intel personnel and by what we provide,” said CW3 Christopher Trader, Multi-Domain Task Force TITAN pre-prototype officer in charge.
“That trust elevates tenfold where fires elements can simply receive the data that we provide and then employ the appropriate weapon system to execute. That is, in my interpretation, what big Army is striving for,” Trader added.
Trader is a current user of TITAN pre-prototype and responsible for putting it through its paces to find ways to improve upon its requirements. Deep sensing is a critical asset. Deep visual penetration of the battlefield allows for not only better target acquisition, but better safety and security for all those operating in that battle space. The more personnel you can keep engaged in the fight speaks to the success you can have.
But what about the tried-and-true personnel operating as forward observers? Forward observers have long been the down range eyes of the field artillery. Is there a concern the TITAN program makes them obsolete?
“Absolutely not!” said Trader. “I will stand by that 100 percent, being a previous 96R, which is a ground surveillance system operator in the MI Corps. I know very intimately what and how much of a value [field observers] are, as I was with those guys in the foxholes. The difference is, and I’ll be very blunt, we see past them. We see in distances that they cannot see — so that’s what makes the big difference. We can see beyond the close fight. That is the intent of the TITAN prototype: to get past the close fight and focus on the deep fight,” Trader said.
There are more products on the horizon, some currently in use. The technology surge represents an ever evolving and ever-expanding future. “This is just the beginning. Technology itself is improving every day, whether it’s getting smaller and more robust, or the capability is becoming more user friendly. This is just the beginning,” said Trader.
The Program Executive Office - Intelligence, Electronic Warfare and Sensors is at the forefront of technology and innovation when it comes to enhancing the lethality of soldiers. While it is true technology is here to stay, the goal now is to find innovative ways to get smart technology into the hands of our warfighters in the most expeditious way possible. The TITAN program of record and pre-prototype are great examples of the U.S. Army leaning in — not just current technology initiatives — but the bright minds, talent and experience to improve upon, field and equip the best Army in the world. n
The Future of Front Line Medical Care
Military Vehicle Systems talks to Dr Abe Chandra, Founder of Sabrn Tech, about their innovative medical pod system
Q: Would you give us a brief introduction to SABRN?
A: SABRN is a veteran-owned, family-run group of early-stage companies, founded in Australia with intentions to establish global footprints, especially in the AUKUS, QUAD and FiveEyes countries.
The initial motivator for SABRN was to improve the combat health support provided to our soldiers, sailors, aviators and marines. It started by understanding the capability gaps that have existed in previous conflicts. Several key statistics were critical in SABRN developing its ‘system-of-systems’ approach to combat health support to complement the current infrastructure of combat health care.
1) In the 20 years of conflict in Iraq and Afghanistan, of all the soldiers killed in action, 25% were potentially preventable deaths. This was despite overwhelming air superiority with the Allied Forces and almost all injured personnel reaching a surgical capability within the Golden Hour. This demonstrated that the infrastructure was too far away for this cohort of injured personnel. Therefore, to reduce the number of combat fatalities, the surgical and medical infrastructure needs to be brought further forward.
2) At least 25% of active duty service members have signs of a mental health condition. We need to ensure that all frontline troops have some type of access to mental health support.
3) Disease and non-battle injuries can account for 30-40% of the casualty population during active conflicts. These have significant adverse effects on the war fighting capability as well as morale.
Q: Tell us about SABRN LifePods?
A: Future operational environments will be Large Scale Combat Operations (LSCO) involving multiple domains over enormous distances. The ability of near-peer adversaries to target electromagnetic and heat signatures, and their use of drones and precision munitions increases vulnerability of traditional healthcare evacuation platforms (i.e. aeromedical evacuation). We anticipate significantly more combat casualties with overwhelming strain to be placed on current designs of Combat Health Support Capabilities.
SABRN’s objective is to utilise a ‘system-of-systems’ approach to modernise the combat health support capability of the Allied Defence Forces to address this problem. It addresses the current capability gaps at three levels: 1) Scaling infrastructure; 2) Scaling specialists; and 3) Scaling frontline workers.
Scaling infrastructure that extends from the point-of-injury to the Role 3 Hospital is the first objective. SABRN’s expeditionary medical, surgical and support LifePods are digitally interconnected with key stakeholders that would include military and civilian hospitals, as well as non-government organisations. Communications resilience for the LifePods is created by integrating terrestrial and satellite telecommunication systems.
The SABRN LifePods are designed to be compact, scalable, domain-agnostic as well as vehicle-agnostic. These features enable the LifePods to be interoperable across the land, air, maritime and littoral zones, and functional in remote, austere, hostile, overwhelmed and conflict environments.
There are three types of SABRN LifePods: 1) Emergency ‘E-LifePods’ (integrated ED-OT-ICU capabilities for life-saving and limb-saving presentations); 2) Non-Emergency ‘N-LifePods’ (for disease and non-battle injuries that depletes critical warfighting capabilities); and 3) Support ‘S-LifePods’ that enable the E-LifePods and N-LifePods to function as decentralised geographically unconstrained mini-mobile field hospitals.
The E-LifePods are modular in design, with some variants containing advanced diagnostics (including on-board xray imaging), advanced treatment (including surgical capability and Extra-Corporeal Membrane Oxygenation [ECMO]) and advanced monitoring capabilities (including Intra-Cranial Pressure [ICP] monitoring). The E-LifePods are also installed with a plasma-based air decontamination system (that creates a surgically sterile environment within 12 minutes) and blue-light-technology surface decontamination system for eradicating surface micro-organisms. The E-LifePod also has the capacity to transport two additional patients on stretchers, or six additional seated patients.
These capabilities are necessary to ensure prolonged survival of combat casualties in the field where evacuation could be delayed for hours to days. Recent discussions with medics and medical officers in the Ukraine conflict confirms the need for this type of capability in current and future conflicts.
Q: Telemedicine at the scene and during transport
A: The second and third parts of SABRN’s ‘System-of-Systems’ approach to optimising combat health support are: 1) scaling the frontline healthcare workers; and 2) scaling the accessible specialists. Both integrate technology and communications with the LifePods, with pre-deployment clinical training and telehealth/telementoring playing critical roles in the scalability process.
Medical personnel currently involved in the Russo-Ukraine conflict have emphasised the importance upskilling frontline personnel to perform critical lifesaving and limb-saving procedures likely to be encountered in current and future conflicts. The ‘Stop-the-Bleed’ education campaign to civilians in the USA and Ukraine enhances people without clinical qualifications to take up life-saving skills. Considering the future conflict being significantly more complex and complicated than ever before, with widely dispersed personnel in extremely challenging locations where expected casualty numbers are high and traditional combat health support infrastructure could easily be overwhelmed, upskilling people with these types of micro-qualifications is essential to save as many lives as possible. SABRN has been using combinations of Virtual Reality (VR), Augmented Reality (AR) and mannequin/3D printed cadaver technologies for initial training and skills maintenance. The combination of these training tools enables large numbers of individuals and teams to immerse into different artificial environments to learn and rehearse multiple life-saving skills. The deep-reinforcement-learning principles of VR and AR allow training to occur on specific types of injuries in specific types of environments within the E- and N-LifePods.
Three telehealth technologies are incorporated within the LifePods: 1) Electronic Medical Records (EMR); 2) Normal Telehealth; and 3) Augmented Reality Enhanced Telementoring. The LifePods have their own EMR system that can facilitate a robust transfer of clinical information. The system allows for input of clinical data regarding the patient to be performed by the on-board healthcare worker as well as the support team at the Role 2/3 Hospital. Data collection, transfer, integration and analysis will help improve and optimise clinical performance. SABRN’s EMR system meets international Health Level Seven (HL7) Fast Healthcare Interoperability Resources (FHIR) global standards for exchanging healthcare information electronically, which allows uniform and consistent information transfer between different national and international healthcare systems.
Multiple telehealth systems could operate concurrently from each LifePod, depending on the tactical environment. The E-LifePods are equipped with strategically positioned cameras capable of providing clinical and non-clinical information to the Role 2/3 hospitals. This information transfer could be ceased temporarily in tactical environments to maintain operational security. AR-enhanced-telementoring headsets are also available within the LifePods that will enable remote specialists (emergency physicians, anaesthetists, surgeons etc.) to support the upskilled on-board healthcare workers to assess, monitor and treat patients. This would enable the on-board healthcare worker to perform at much higher levels.
Q: Supply chain solutions
A: The SABRN ‘System-of-Systems’ approach requires effective and efficient logistics between individual LifePods and the stakeholders. The key logistics issues include the transportation of each LifePod, the movement of clinical personnel (frontline healthworkers and or more advanced specialists) and relevant clinical equipment to and from LifePods.
GPS and non-GPS trackers located within each LifePod ensure personnel are aware of its exact geospatial location with respect to other assets. The S-LifePod variants play key roles in the logistics chain. Personnel within the C5 variants of the S-LifePod coordinate resupply of consumables and removal of clinical and non-clinical waste to-and-from each E-LifePod or N-LifePod using a variety of crewed or uncrewed systems.
A designated healthcare worker would remain in each E-LifePod to initiate pre-hospital care from the Casualty Collection Point. Clinical information gathered using the on-board telehealth systems will enable the commanders and clinicians at the Role 2/3 Hospitals to determine the best route of extraction via pre-determined rendezvous points. Caches of critical equipment (such as water and auxillary power) can be stored at these rendezvous points. Automating resupply of consumables using barcodes and RFID tags will help make logistics more efficient and effective. By using GeoJSON format for mapping geospatial data, delivery of precious resources (including skilled personnel) can be made in a ‘just-in-time’ manner to relatively safe locations within the remote, austere and hostile environments.
The LifePods are designed to have a small physical footprint, and therefore will only require a small vehicle for transportation. Other measures to reduce the LifePod thermal and electromagnetic (EM) signature, include incorporating a ‘Faraday cage’ to suppress leakage of EM signals when using energy intensive equipment on board the E-LifePods, and incorporation of EM protection devices that can spoof or act as towed decoys to protect against detection by adversaries. n
For more information: sabrntech.com
Supporting nations of Test and Evaluation hold plenary talks in Italy
From its inception in 2004, the European Defence Agency has helped connect Member States’ Test and Evaluation Centres. The Defence Test and Evaluation Base (DTEB) has led to a European network of defence technology centres. Its database is a major part of the network.
As EDA seeks to anticipate future defence trends, EDA’s DTEB meeting in Italy on 13-14 March 2024 focused on the role and interface of test centres with the Hub for EU Defence Innovation (HEDI), the challenge of testing and evaluating autonomous systems and how to further test and evaluate technology and capability development, as well as working with industry.
A harmonised and strengthened network of European Test and Evaluation Centres is a prerequisite for European defence policy development and European projects.
The Italian Army Multifunctional Experimentation Centre (CEPOLISPE) in Montelibretti, Rome hosted the Agency’s Defence Test and Evaluation Base Plenary Group and the Test Centres Network of Excellence for the Land, Maritime, Air and Cyber and Information, over the two days. The meeting was organised by EDA, in coordination with the Italian Secretariat General of Defence and National Armaments Directorate.
Fifty-eight experts from nine EU Member States, and countries with which EDA has signed Administrative Arrangements, as well as EU Institutions, attended the meeting and visited CEPOLISPE testing facilities.
The Plenary Group and Test Centres Network of Excellence meet three times a year at the expert level.
Testing and evaluation are an integral part of engineering to support the lifecycle of weapon systems, from development to production, joint procurement, introduction into service and in-service upgrades.
Reinforcing the Agency’s work on defence test and evaluation could improve coordination of testing activities aimed at ensuring cross-certification of similar equipment across platforms. That would support built-in interoperability and exchangeability. This approach will be addressed in the new ‘Defence Test and Evaluation Base Strategy 2025-2035’ that will be submitted for the approval of the Member States in 2024.
EDA’s wider role
EDA supports its 27 Member States in improving their defence capabilities through European cooperation. Acting as an enabler and facilitator for Ministries of Defence willing to engage in collaborative capability projects, the Agency has become the hub for European defence cooperation with expertise and networks allowing it to the whole spectrum of defence capabilities. Member States use EDA as an intergovernmental expert platform where their collaborative projects are supported, facilitated, and implemented. n
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