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One of the Army’s strengths lies in its ability to leverage industry’s innovations…and not just the defense industry.  In looking around, evidence suggests there are numerous technologies, methodologies, and approaches utilized by the commercial world that can serve the Army as well.  One source we can learn from is the world of automobile racing.

The racing industry is highly competitive and it has evolved a very simple formula for success:

skilled driver + advanced automotive technology – time = victory

In auto racing, seconds count.  Every competitive racing team has roughly the same advantage in the driver of the vehicle and the technology under the hood, so that leaves time as an important factor in trying to achieve victory.  One of the major opportunities for reducing nonproductive time is the pit stop.  It also happens to be one of the major opportunities for inadvertently adding time, so it becomes crucial in the formula for success.  As every racing enthusiast knows…”races are won in the pit.”


Racing teams invest much effort into designing and optimizing the pit stop.  They look for opportunities to eliminate the need for tools and develop methodologies that yield the maximum operational time.  They also design their cars so that pit stop operations can be performed as fast as possible to ensure victory.  So where is the lesson in this for the Army?


Army operations are analogous to automotive racing, but instead of winning a prize, maximizing operational time can be a matter of life or death.  We do not build Army systems in a manner designed to reduce the time required to perform certain types of operations.  Although, we are extremely adept at ensuring that our weapon systems meet performance requirements in terms of lethality and operational effectiveness, our systems’ design for logistics effectiveness could stand significant improvement.


Looking at the Army Training and Evaluation Program 17-237-10 Mission Training Plan, ARTEP 17-237-10 MTP, for the M1 Main Battle Tank platoon or Field Manuals FM 71-1, 71-2, and 71-123 provide insights into the problem.  A simple re-fueling operation is a perfect example.  When an “in the fight” emergency resupply is required, the crew may have only two minutes before going back to a fighting position or return to the axis of advance.   
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This may seem a trivial point until the implications are examined more closely.  Because the tank must disengage from a fight, there is one less asset to employ against the opposing force.  Since time is a crucial factor, the procedure is one of delivering as much fuel as possible in whatever limited time is available.  In this case, the tank crew becomes its own “pit crew”.  It must be remembered that this pit crew may be sleep deprived, stressed from battle, and maybe even hampered by Mission Oriented Protective Posture, Level 4 (MOPP 4), in a hostile chemical threat environment. When viewed in light of a pit stop operation, this is not very efficient.  

Abrams tank development rightly focused on the ability to directly engage the opposition.  What we did not do very well, was concern ourselves with how to keep the tank directly engaged. The longer it takes us to perform maintenance and support the less we are actively engaged in defeating the opposition, who by the way is actively engaged in trying to defeat us.

This is where we can leverage the approach of the racing industry.  A pit stop is characterized by several attributes.  It is rapid, well choreographed, uses the minimum number off tools, and interacts with a system designed to be maintained and supported in minimum time.    If we consider these attributes when developing our future systems and upgrading our existing systems, we increase the time our assets are engaged in the fight, thus increasing chances for mission success.

The idea of designing our weapon systems to minimize logistics time is called “Pit Stop Engineering.”  It has been employed successfully in the Army, but only in a limited number of cases and on systems that are not as complex as a Battle Tank.  When Pit Stop Engineering was applied to the Portal Shield Mark III Sensor (an apparatus designed to detect and identify biological agents) the result was a modularized system that could be assembled and repaired with no tools, in less than 10 minutes.

  This is important when you put it in the context of the soldier in the field.  Engineers often design systems that are easily operated in the benign laboratory setting but become disarmingly complicated to a soldier who is sleep deprived and stressed because the enemy is shooting at him.  When we employ Pit Stop Engineering, we design the system to be easily operable and maintainable.  Our new and upgraded systems should incorporate “quick connect” components that are “intelligent” because they have on-board diagnostics (Built-In-Test/Built-In-Test-Equipment (BIT/BITE)) that warn of impending failure and can predict remaining service life.  We want to make it easy for the sleep-deprived soldier to quickly perform required tasks, with few tools, even while under fire.

Simulation and Modeling for Acquisition, Requirements, and Training (SMART)

When employing Pit Stop Engineering, we previously tended to use a trial and error approach using actual hardware.  It’s a step in the right direction, but we can do better.  We need to be SMART in our approach to Pit Stop Engineering.  In other words, our approach needs to be Simulation and Modeling for Acquisition Requirements and Training (SMART).

SMART is a concept that recognizes that we can use modeling and simulation tools and technology to facilitate how we develop systems.  Inherent in this concept, and hence the name, is the notion that the acquisition community needs to interface with the requirements and training communities throughout the entire acquisition life cycle.  This interface is necessary for the acquisition community to effectively address all requirements, such as performance, logistics, supportability, etc., as well as training issues.

Powerful modeling and simulation (M&S) analysis tools are available and are being refined to conduct the analysis needed to more definitively identify our capability needs.  By simulating projected scenarios, concepts for future warfighting are only limited by ingenuity.  Early interaction between combat developers and materiel developers in conjunction with warfighting experiments, results in more realistic expectations of technology, greater understanding of the requirements by the materiel developer, and greater optimization in cost/performance tradeoffs.

The need for the collaboration between the combat developer and materiel developer is particularly important in light of Pit Stop Engineering.  The best way for engineers to design systems employing the Pit Stop approach is to have continuous user feedback.  It is the soldier who has the experience to point out if a system design will facilitate rapid maintenance and support under stressful conditions.  By developing system designs through virtual prototypes, users can suggest changes and have them incorporated into the system at a point in the life cycle where it is less expensive.

Building on mutually developed requirements, the materiel developer evolves greater fidelity digital representations of the proposed system.   Soldiers can simultaneously use these models for virtual crew training so that we have trained and ready forces almost by the time the first system rolls off the assembly line.

With the capabilities of M&S, we can more effectively address the optimization of system design to provide maximum combat effectiveness.  Through simulation we can identify the operational effectiveness of a system even though no physical prototype exists to determine if soldiers can physically operate the system at its full potential.  We can likewise evaluate a soldier’s ability to operate the system at its potential even though no system exists to train the soldier to exploit the system.  We can develop initial tactics, techniques, and procedures (TTPs) even though the system has never been operated in a combined arms battlefield.

Analysis of virtual training can be used to assess and refine doctrine, which may in turn have an impact on the evolving system design.  Because we can represent and exercise an evolving system digitally, we can develop the weapon system in tandem with the doctrine and TTPs.  This affords us the unique opportunity to fit machine to man resulting in a highly optimized, militarily effective system. 
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The use of M&S in equipping the soldier with modern capability logically extends to the logistics arena.  System designs can be assessed not only for human/machine interface and operational performance but also for system supportability.   System digital designs can be evaluated for ease of maintenance and adjusted accordingly.  Because of the ability to simulate how maintenance will be performed on a system (i.e. pulling the engine pack to access the transmission), early designs can be changed to optimize performance, supportability, and cost…in other words, “Pit Stop Engineered”.   The same models used in the development of the system can be used to virtually train for maintenance and support.

Because we can model complex systems and behaviors, we can explore the interdependencies among the requirements, acquisition, and training functions to develop an optimized system. We can pass data seamlessly from one community to another, which adds a dimension of efficiency previously unavailable.  Analytic results from warfighting experiments can be interjected directly into system designs.  Proposed design alternatives can be assessed by all stakeholders for functionality not only in terms of performance, but in terms of Pit Stop Engineering.  Models and simulations allow us to assess TTPs and their interactions with technology as incorporated in design alternatives.  The ability to analyze the impacts of doctrine and technology in battlefield scenarios, affords the opportunity to refine training at individual, crew, and collective levels.  Suddenly, issues that we tended to handle sequentially can now be addressed simultaneously and in a collaborative nature. 

SMART Future for the Soldier

     As Army acquisition achieves its SMART vision and we field systems that have been “pit stop engineered” to stay in the fight longer, M&S offers an additional way to further increase our advantage.  With the advent of the Digital Army and the increasing sophistication of M&S, the digitized Army of the future may very well include on-board battle simulation and analysis.  We are already fielding systems that carry on board computer processors.  Using simulation technology, much of which was created while the systems were being developed, commanders can simulate on-going battles and project possible outcomes of various strategies at the same time the battle is being fought.  Because of the ability to simulate potential outcomes of a battle based on different tactics employed by the commander, the future digitized Army can remain one or more steps ahead of the enemy in any engagement.

     Based on information gathered during an on-going battle, analysts in the tactical operations center (TOC) can be fighting the next battle.  Since today’s technology already includes an ability to conduct distributed simulations, analysts at the TOC can incorporate input from various assets in the theater.   With the ability to quickly explore multiple “what if” drills, analysts can more effectively provide input for planning of the next engagement.  Once a course of action is chosen, they can provide feedback to commanders so units can position themselves to be in the strongest position for the next battle.

Having already simulated the next battle, with each unit’s role identified, mission rehearsals can be conducted to ensure every commander and vehicle crew understands how to execute the next engagement.  Corrections and/or changes to the proposed strategy can be worked out based on human-in-the loop interaction that occurs during the simulated next battle.  Although this is a proposed view of the future, it is not as far off as it first may seem.  We already have bits and pieces of the required technology.  Successful implementation of SMART ultimately yields the simulations needed for the on-board, battle analysis.  Add that to “pit stop engineered” systems, and not only can we remain one or more steps ahead of the enemy strategically, but we can keep our assets in the fight to carry out that strategy.  




M1A2 being refueled.
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Crusader Crew Station Trainer (CST)
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