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 Simulated battlefield training is invaluable but, at the end of the day, it isn't enough on its own...  

 Three years in the planning, the timing of the huge Omani/UK manoeuvre Exercise 'Saif Sareea ('Swift Sword') II' proved uncanny as world attention focused on Afghanistan and the Gulf region.  

 It proved, among other things, that despite the advantages of increasingly advanced simulators, armed forces still have a real need to exercise co-operatively and on a large scale.  

 The deployment of more than 20,000 personnel and their equipment for 'Saif Sareea II' represented the UK's largest overseas training since the end of the Cold War. As well as these forces, however, still more personnel and equipment were simulated and the growing availability of virtual training tools will be drawn into a detailed analysis of the viability of conducting such operations in the future.  

 Real-world imperatives following the 11 September terrorist attacks led to the withdrawal of some exercise assets, including three Royal Navy (RN) attack submarines and the UK Combined Joint Task Force (CJTF) Headquarters planning staff in support of Operation 'Veritas' - the UK's name for involvement in Afghanistan (JDW 31 October).  

 While detailed analysis has yet to be conducted, service officials are confident that the exercise met its primary goal of successfully demonstrating the targets established within the 1998 Strategic Defence Review (SDR), where the exercise was first planned. Primarily concerned with demonstrating the Joint Rapid Reaction Force concept, the exercise was supported by key enablers such as three of the Royal Air Force's (RAF's) four leased C-17 transports and three of the UK's six newly acquired roll-on, roll-off ferries.  

 The UK's next major overseas exercise is planned to take place on the east coast of the USA in 2006. It is uncertain, however, whether these manoeuvres will involve a similar proportion of the UK military, or whether the effective doubling of the force involved in 'Saif Sareea II' through the simulation of 24,000 personnel could realistically be further increased.  

 In addition to simulating the roles of the RN submarines withdrawn from the exercise, other virtual assets included the British Army's Multiple Launch Rocket System (MLRS), Special Forces units, two armoured brigades and a further 60 aircraft, says Col Simon Shadbolt, Joint Force Exercise and Training Exercise Controller.  

 The opposing 'Alawham Joint Force' also supplemented its actual Harrier, Hawk and Tornado fighter aircraft with MiG-29 (NATO reporting name: 'Fulcrum') fighters and Il-38 ('May') maritime patrol aircraft.  

 To maintain as much realism as possible, "we try to have live forces versus live forces and simulated forces versus simulated forces", says Brig Simon Mayall, Chief of Staff to the Deputy CJTF commanders.  

 Wider simulated aspects included the role of the CJTF as representing the views of organisations such as the UK government and the UN, and the establishment of a media corps.  

 This all inevitably raises questions about the level of simulation possible. If you can double the size of the real forces with simulated troops, aircraft, vessels and vehicles, why run the exercise with real troops? Why not run the whole exercise 'virtually' and save money?  

 However, the Chief Exercise Controller, British Army Brig Adrian Freer said "there's no substitute for regularly deploying a joint task force at a strategic distance".  

 Brig Roger Lane, Commander of 3 Commando Brigade, Royal Marines, adds: "I cannot fulfil this level of training in the UK." If nothing else, occasionally these exercises need to be carried out to ensure the validity of the simulations themselves and their fidelity to real- life capabilities and exercises.  

 Gp Capt Vince Smith, the UK Flight Simulation and Synthetic Trainers (FsAST) integrated project team (IPT) leader, believes there is a limit to what can be achieved using synthetic environments. "The military should define that limit and then, regardless of cost, stick to it even if simulation could get you past that point. Simulation is about preparing [personnel] for that [real] training and those [real] missions."  

 The demands of conducting large-scale operations in countries like Oman are particularly valuable because their lack of any infrastructure, said service officials near the end of the exercise, adding that no amount of simulation can replicate some real-life scenarios.  

 These included the demands of transferring a million litres of fuel ashore within two days - the most moved by UK forces since the 1982 Falklands/Malvinas War - and purifying some 15,000 litres of seawater every day. The lack of infrastructure also necessitated the establishment of facilities from scratch, such as a C-130-capable airstrip and a radar facility installed near exercise headquarters at Sha'afa.  

 "This has been a rare opportunity to train in the desert over an extended length of time," says Gen Robin Brent of 1 UK armoured division, which deployed around 5,500 personnel, 500 tracked armoured vehicles and 1,500 wheeled vehicles to the region. "It has reminded us that we have to exercise the full depth of the division [since] we cannot choose the environment for our next conflict."  

 While RAF Chinook HC2 and Puma HC1 transport helicopter pilots were able to train on an Omani database stored at the UK's CAE Aircrew Training Services-run Medium Support Helicopter Aircrew Training Facility in southern England before their departure, other aviators had to adapt their skills during the exercise.  

 Lynx AH7/AH9 and Gazelle AH1 pilots assigned to 654 Sqn Army Air Corps, for example, developed tactics to combat 'brown outs' caused by sand flung into the air while landing and the generation of 'dust bowls' while hovering near the ground, said a serving officer. After obtaining a target from altitude at a distance of around 5km, Lynx AH7 attack helicopters would drop to a height of 15-50ft before launching their weapons and breaking away, said the official.  

 The aircraft were also used in combination with army Phoenix unmanned air vehicles, which were deployed to Oman to provide targeting and battle-damage assessment services to the Joint Helicopter Force at 'Camp Eagle'. The Phoenix design more usually conducts intelligence, surveillance, target acquisition and reconnaissance duties for the service's MLRS inventory.  

 Real training is not conducted without risk, however. As of 23 October, UK helicopters had flown 41 medical evacuation flights, during which they transported 107 casualties, many suffering the effects of heat exhaustion, while three soldiers had been killed in road traffic accidents by 2 November. The crew of a RN Lynx anti-submarine warfare helicopter also escaped serious injury on 27 October when their aircraft was lost overboard following a collision with a Royal Navy of Oman vessel.  

 This is one of the reasons why the whole of the RN places great emphasis on the benefits of simulation across a range of skills, from basic close gunnery training and firefighting to operations room simulations and bridge navigation instruction quite aside from aircrew training. Following the closure of HMS Cambridge, the RN's former shore-based gunnery school, there has been particular attention paid to the accurate simulation of gunnery practice at HMS Collingwood and Dryad, near Portsmouth, UK.  

 Cdr Richard Ingram, Commander Warfare II DGNTE, has identified that the advent of advanced simulators has brought significant benefits to the RN's training capability, which hold true across other forces' simulations as well.  

 The first and most obvious benefits come in "clearly noticeable increases in student throughput". This is due to a number of factors - gunnery simulators need far less maintenance than real weaponry and better still, infinitely less preparation time. Where before every gunnery cycle necessitated setting up the gun in advance of the firing, the simulators are more or less always ready to go. Before, if you had a firing 'slot' from two o'clock to three, you had to start setting up the gun 30 minutes earlier. Now the RN does not have to do that and can give students more time on the weapons.  

 Further, because most simulators are based indoors - and therefore do not depend on reasonable weather - large groups of students can progress through the trainers in a much shorter time. That is not to say that adverse weather does not play a key part in training, though, for example with close-range gunnery practice - carried out on a 'real' gun, where the operator wears virtual-reality goggles allowing students to look around the virtual world, not just at the target but also the surroundings of the gun position - any environment can be simulated from perfect blue skies, to stormy and fogbound conditions.  

 This flexibility extends to cover the number and type of threats that can be simulated. At HMS Dryad, the RN has four Operations Room simulators - recreating the operations rooms of Type 42 destroyers, and Type 22 and 23 frigates - linked to a central control room that can simulate any potential theatre of operations worldwide and every threat from mines or trawlers fitted with machine guns, all the way up to enemy capital ships in any number or concentration that the "controller dictates". Cdr Ingram emphasises that this allows teams to build up and refresh their training while the vessel is alongside in a refit or for "crews preparing for operations as pre-deployment training against any regional threats deemed appropriate." Equally, land forces have a very similar need, and benefit greatly from the simulation of staff and command exercises, and have done so for a long time. The simple benefit is that it is impractical to take large forces out on exercise to train staff officers in a 'real' environment.  

 Simulation also makes training less expensive. The ability to simulate large numbers of vessels and threats means that the navy, for example, need not spend large amounts of money organising a fleet to provide training in how to deal with different vessels. This is especially useful in the current climate, complicated as it is with the need to maintain global commitments in-theatre.  

 Compared with live firing, gunnery simulation is obviously much cheaper as the guns are not firing actual rounds or missiles, which ramp up the cost quickly. Cdr Ingram adds that "with a simulator, instead of giving students a limited number of rounds and telling them to make the best of it, they can fire as many rounds as they require to satisfy training standards".  

 The growing complexity and cost of modern weapons systems demands the use of simulations. An army infantryman, for example, is unlikely to fire an expensive Javelin missile system many times outside of battle. But on a simulator, a soldier could become very proficient at a task, practising it many times. Crucially, repeated practice becomes more important the more complicated a weapons system becomes.  

 Gunnery simulation is also seen as very important for 'green' reasons, as pressure groups have long lobbied for the conservation of wildlife and the general environment on firing ranges, especially following concerns over the use of depleted uranium rounds on ranges earlier this year.  

 Another area that the RN is upgrading at HMS Dryad is its Amethyst bridge simulator through Project Concorde, a new and highly developed simulator for Officer of the Watch and navigation training. This offers great cost-savings as students can train on a generic bridge mock-up - projecting video of the view from the bridge and moving in accord with the sea state - enabling students to realistically "drive" ships out of any harbour programmed into the simulator and out around the coast, learning the skills of the trade without incurring the costs of taking a real boat out or risk banging it into obstacles. Another RN source, dealing with the training of submarine crews says "simulation is essential for the submariner community. You can't just take a nuclear submarine out with learner plates on the back".  

 Furthermore, simulation is inherently a lot safer than live-firing. The potential for accidents to happen is always there, not just for people on the range but also to the students themselves, which simulation obviously removes completely. However, since the students do not actually work with real guns, they do not experience the recoil, noise and smoke of real weapons being fired and the resulting destruction caused. And this is where simulation shows itself up as being only one part of a full training package. Despite its array of simulators, the RN continues to place great importance on firing live weapons at sea, acclimatising the crew to the weapons in action and grounding the simulated training in reality.  

 Beyond the current generation of simulations, there is a debate running in the RN about the "federation" of training - placing an increased training capability on board ships so that crews can get continuation training whilst at sea or in transit to operational areas - and then the "confederation" of this capability. This would enable vessels 'alongside' to be networked for co-operative training with other vessels and also potentially to the Operations Rooms at HMS Dryad or their future equivalent. Both the US Navy and Canadian Navy have similar capabilities and this is generally seen to be a major contribution to training.  

 In fact, across the board, the US Department of Defense (DoD) has identified simulation as an increasingly necessary tool for training and testing, as modern weapons systems grow more complex and the military's opportunities to exercise them in the real world is ever more limited.  

 "There is an imperative that we adopt more simulations [for multiple reasons]," said Michael Macedonia, chief scientist for the US Army's Simulation, Training and Instrumentation Command. As urban areas expand to take in parcels of land that might otherwise be available for large-scale military exercises, the DoD must seek other ways to exercise its operations.  

 Another factor hindering live training is the military's limited access to bandwidth in peacetime, preventing it from exercising multiple digital systems that share spectrum with commercial users. Information operations - including denial by destroying public telephone lines, jamming and rebroadcasting radio and TV signals - often cannot be practised at all in the real world.  

 Urban warfare training is increasingly turning to visualisations of cities and buildings that create a more realistic setting than even the best mock city-scapes. Sites like those at the army's Fort Knox, Kentucky, and Fort Lewis, Washington, represent only a few city blocks at most, not really large enough to practise urban operations effectively with large units.  

 Simulations are seen as excellent preparation for live training. For example, use of the Close Combat Tactical Trainer makes units far better prepared for their National Training Center rotation, enabling them to practise the course and grow comfortable with their weapons, Macedonia says.  

 Land forces simulation has improved with the introduction of the Multiple Laser Engagement System (MILES), which combines the benefits of live training in the field with as large a force as is necessary. It uses eye-safe lasers instead of live ammunition simulating everything from infantry weapons to main battle tanks (MBTs) and anti-armour weapons, allowing armies to 'fight' against each other in training exercises, where the effects of their weapons are visible without being deadly.  

 In 1993, the US Army began the MILES 2000 programme to replace the basic MILES, which no longer accurately reflected battlefield capability. For example, MBTs with forward-looking infra-red (FLIR) sighting systems can accurately fire through dust and fog, which the original MILES system could not penetrate.  

 MILES 2000 now simulates weapons effects with much greater accuracy and can distinguish what type of weapon was fired, by whom and the specific effect it had and is now in service with the US Army and Marine Corps as well as in Canada, the Netherlands and the UK. An MBT can receive a mobility kill, a soldier can be designated walking, sitting or lying wounded, and the system can distinguish between friendly and opposing force fire.  

 This means that as well as being able to study the action in depth later, soldiers are forced to use 'proper' tactics all the way to their final objective, using the ground correctly and aiming their weapons properly. It does not concentrate the mind like a live-firing exercise, but suffers from less safety constraints and so allows soldiers to fight a truly responsive enemy. They can see how casualties affect operations and logistics and also see how easy it is to get killed if they fail to follow their training, and all for a much lower cost.  

 "Simulation enhances the live training that you do. You don't waste a lot of time on minor tasks or tasks that you could do in a simulator," Macedonia says. Dangerous tasks, like low-level night flying, are also best left to practise on computers in peacetime.  

 Gp Capt Smith adds that air forces have pioneered synthetic training because of the inherent dangers in flying training. "The air environment has used simulation for a long time because it is very unforgiving if you don't arrive in that environment with the right skills."  

 He argues that the technical nature of flying training has meant that military flight simulation has "historically focused on individual and crew skills training". However, he is sure that it can go a lot further. "We can look for visual systems with much better definition, with the aim of reaching eye limiting resolution. We can correlate the databases better and the threat environment can be improved along with the Defensive Aids Suite."  

 However, Gp Capt Smith argues that other branches of the services have been better at developing collective training, and points to the work of the Joint and Battlefield Trainers, Simulation and Synthetic Environment (JBTSE) IPT, which is procuring the Combined Arms Tactical Trainer (CATT) for the British Army. He says that the air arms are now looking to develop their own synthetic collective and team training capabilities.  

 To obtain higher fidelity from trainers in the USA, the Simulation Training and Instrumentation Command (STRICOM) is seeking technologies that will enable better sensor simulations and ways to represent operations with robotic systems. It is investing in tracking technology that can calculate where a bullet would impact if fired as aimed, without actually firing the weapon. STRICOM also wants to be able to simulate realistic human behaviour - which could in turn free up the thousands of personnel who currently participate in war games, many of them conducting administrative tasks.  

 Simulation has a growing role in the DoD's testing programme for systems entering production. Tests involving a combination of live and simulated units can help realistically challenge complex systems, and can also sometimes save time and money. Unfortunately, programme managers often turn to simulation too late in the game to save a programme that is over budget and behind schedule, when they ought to have been testing out the system earlier in the process, says Philip Coyle, former DoD director of operational test and evaluation.  

 "In defence acquisition ... when an acquisition programme gets behind in cost and schedule, one of the first things to be cut is training and simulation," Coyle says. In future, programme managers will face increasing pressure to factor in the cost of training and simulation in addition to the operation of their system, he predicts.  

 An advantage of running a simulation over a live test is "it's a great way to fail", Coyle says. The expense and exposure of failed simulated tests are minimal, compared to a full blown multi-million-dollar experiment with, for example, US missile defence systems, he notes.  

 Paul Meyer, vice president of strategy development for Northrop Grumman, argues along very similar lines. Northrop Grumman is developing the Cyber Warfare Integration Center (CWIC), envisioned as a virtual battlefield environment that could eventually include representations of other DoD and contractor products. The system will support Northrop Grumman's contribution to the Joint Strike Fighter programme and help calculate life-cycle costs and aircraft characteristics and could even eventually evolve into a DoD trainer.  

 Further, the company has turned to simulation to understand how its systems will interact in a battlefield full of manned and unmanned systems, space assets, and surface and subsurface systems. It quickly recognised the benefits of operating a system many times virtually before taking it to a more expensive test range, Meyer says, and he predicts that industry will turn to simulation even more in the future to further reduce costs.  

 "It's very expensive for us to maintain these laboratories, these test assets that we have today," he says. If simulators can prevent expensive failures in laboratories it will produce a focused, low-risk live test phase, and "our capital investments are lower, our expenses to the government ultimately are lower, and we are able to, in the end, offer a much better product in less time".  

 Simulations can actually add value to live testing, too, but they must enable a system to be "loaded" in a realistic manner - with the data streams and interfaces it would typically handle - and tests should feature an element of surprise, which "makes all the difference in determining whether or not you can really do it", Coyle says.  

 While imagery technologies can reproduce a flight or ride on a tank very well, "the one piece that is always tough to reconstruct is the fog of war, the noise and confusion of battle", he adds, "the demands for performance under stressful, complicated conditions".  

 Mike Holstead, deputy IPT leader in the UK JBTSE IPT, agrees. "You can't recreate the fog of war and ambient conditions, such as being cold, wet and tired, in synthetic environments." He argues that although some of these conditions could be simulated, the real task is to make sure that you use the right type of training to get the right benefits.  

 However, there are things that can be done in an immersive environment that cannot be done elsewhere. He points to the Area Weapon Effects Simulator and Direct-Fire Weapons Effect Simulator as examples of this. Holstead adds: "[The immersive environment] is the place to demonstrate indirect [and other] fire effects. It's a question of timing, understanding where other people are. Practising for real on Salisbury Plain, which isn't that big an area, there would be huge risks of having people in the same area as live munitions. You get far greater free play within a simulated environment. You can practise fast air and rotary wings in the same area, for example, and if someone gets 'hurt' you can reset the system and learn from what went wrong."  

 According to Holstead, the question of simulation versus 'real' training is "a bit of an old chestnut". For him it is a question of identifying what can be done in one environment and what can be done in the other - and playing to those strengths and weaknesses. Holstead says that from personal experience, the British Army has got past any innate suspicion about synthetic training and is "very pro this type of training". "They believe it's of much greater benefit than what they thought 10 years ago. The driving force may initially have been cost, but then you start to realise the benefits of what it can do. Some are sceptical [about] whether it can deliver the right training at the right time, but that scepticism is healthy".  

 He believes the line between simulated and real training will move as the equipment on the battlefield becomes more complex and interlinked. According to Holstead, the fact that it will be less and less feasible to practise skills in isolation will play to the strengths of simulated training. For example, ground-based simulations could be networked to include navy and air force systems for comprehensive, if virtual, co-operative exercises.  

 However, as good as flight simulators are, they are not real. There is a particular concern for aircrews, taking flying hours away and 'down loading' training onto simulators for reasons of cost and efficiency, and also because of growing concerns about environmental and health and safety issues.  

 Gp Capt Smith argues that even if 100% of training could be done in synthetic environments, it would not be a desirable way to operate. "If you are sending [pilots] into a non-permissive environment you don't want video game players. If you are going to fight in the real world, you want people who can actually do that."  

 There is a finite amount of training that can be done in simulators because you need people who are psychologically and physically prepared to do the job, he argues. "The kind of people the military wants, come in to fly planes and drop bombs, the military doesn't want games players. They are entirely different types of people."  

 Simulation is an excellent and increasingly imperative training tool for a growing range of skills, but it isn't a complete substitute for experience gained 'on-the-job', whether that is gunnery training, piloting an aircraft or infantry fire and manoeuvre training.  

 As Michael Macedonia says, "in the end, soldiers and airmen . have to be exposed to the real equipment and the real environment. You still need that test, that final exam in the real world". 

