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 Appendix E 

 TRAINING AIDS, DEVICES, SIMULATORS, AND SIMULATIONS (TADSS)
E-1.  General.  Aviation units enjoyed success in recent combat and stability and support operations (SASO).  Much of this success started with the training done in individual and crew mission simulators.   Development of new simulation and simulator technology provides essential tools to train individual aviators and crews. It allows air and ground units, and their staffs, to train for a myriad of operations under trying environmental conditions.

E-2.  TADSS Overview.  Models and Simulations (M&S) are vital tools for achieving combat readiness.  The Army has a long history of using M&S worldwide in every facet of operations. Decision-makers consider analytical results derived from M&S.  The Army uses M&S to improve the quality of the acquisition process and the products delivered to soldiers.  

a. Definitions.  (See Figure E-1.)
(1) Model.  A model is a representation of some, or all, of the properties of a device, system, or object.  The three basic classes of models are mathematical, physical, and procedural.  

(2) Simulation.  A simulation is an operating representation of selected features of real-world or hypothetical events and processes.  It represents activities and interactions over time.  A simulation may either be fully automated; that is, it may execute without human intervention; or it may be interactive or interruptible; that is, the user may intervene during execution. The Corps Battle Simulation (CBS) is a simulation that integrates various models.  The functionality of a simulation depends on the numerous models that serve as building blocks.  For example, an Apache-equipped attack helicopter unit within CBS requires a model of how an AH-64 fights under different conditions.  Likewise, the simulation needs models of the following: an M1 Abrams tank; an M2 Bradley fighting vehicle; an M3 cavalry fighting vehicle; and other systems, operating under different conditions.  These different models are then consolidated and processed to build the simulation.  

(3) Models and Simulations (M&S).  M&S often are used as synonyms.  They relate significantly to each other; however, they are not exactly the same in a technical sense.  Models are the essential elements or characteristic(s) of a simulation.  (Note: the abbreviation M&S may be used as both singular and plural for models and simulations.)
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Simulator.  M&S sometimes are used as synonyms. (These synonyms are both internal and external to DOD.) However, the terms simulators and simulations should not be used in that manner.  In the training context, simulators most often are associated either with individual or crew skill training.  These simulators replicate either significant segments or the entire piece of equipment.  An example of a simulator associated with crew training is the AH-64A Apache Combat Mission Simulator (CMS).

Figure E-1.  Relationship of Simulations, Simulators, and Models.


(5) Wargame.  Wargaming is used in both training simulations and simulators.  A wargame is a simulation of a military operation that involves two or more opposing forces.  Rules, data, and procedures designed to depict an actual or assumed real-life situation are used.  Wargaming allows those taking part to experiment with alternative tactics and operations against an opposing force.  This process forces those taking part toreact to the opposing force in developing plans and executing operations.  Complexity and sophistication of current simulations bring a high degree of reality to wargame participants.  

b. Types of Simulations.  Simulations can be categorized as constructive, virtual, and live.  (See Figure E-2.)
(1) Constructive Simulation.  A constructive simulation consists of wargames and models. Many of these rely heavily on mathematical methods.  Examples include Janus (A), Spectrum, and Brigade/Battalion Battle Simulation (BBS).

(2) Virtual Simulation.  A virtual simulation focuses largely on manned simulators.   It interacts within a synthetic environment and, in many cases, with other simulators.  Well-known examples are the Simulations Network (SIMNET) simulators in common use throughout the Army for both training and developmental work.
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Live Simulation.  Actual soldiers and equipment operating together, often on instrumented ranges, are the best description of live simulation. The Army's combat training centers (CTCs) are highly instrumented, live simulation facilities.
Figure E-2.  Types Of Simulations.

E-3.  Unit-Level TADSS Training.  An integrated use of live, virtual, and constructive training tools can provide commanders the best trained Army aviators and units.  Igor Sikorsky wrote that the use of the helicopter is limited only by the imagination of the user.  This wisdom also holds true for the use of simulations and simulators.
a. a.  How Simulations Support Training.  Simulations support training in unique ways.  Understanding how simulations support training benefits the commander. He incorporates these unique features of simulations below into an overall unit training strategy.  Simulations(
(   Can portray large areas for conducting operations.

        (   Can portray large, capable, and doctrinally correct opposing forces.

        (   Can stress commanders and staffs, and provide realistic conditions under which
commanders make decisions.
        (    Allow different units to train under the same conditions and to the same standards.

b.  Battalion/Squadron Training.  
(1) In the constructive environment, simulations provide commanders, crews, and staff members some mission battlefield visualization skills.  BBS, Janus, or Modular Semi-Automated Forces (ModSAF) are examples of such simulations.  BBS and Janus enable the user to portray friendly and enemy forces on a two-dimensional map; high-fidelity terrain information is used. ModSAF achieves the same objective, but  in a three-dimensional world.  Staffs wargame various mission options and judge the effectiveness of their plans accordingly.  Crews gain an appreciation of terrain intervisibility or movement effect as the battle unfolds.  In future developments, Warfighters’ Simulation (WARSIM) will replace BBS/CBS and Janus. One Semi-Automated Forces (OneSAF) will replace ModSAF.  A gunner can integrate with the WARSIM or OneSAF simulation; he can do so in an upgraded target acquisition designation sight (TADS) Selected Tasks Trainer (TSTT).  The pilot flies from a control workstation.  The pilot executes various mission options: evasive actions, multiple target engagements, and actions on contact.  Enhancements to the AH-64 CMS also allow integration of WARSIM or OneSAF.  The TSTT and the CMS can pair on missions and conduct limited engagements.  Leaders develop battle drills and visually display those drills under the conditions the crews may expect to encounter.  Maintenance personnel can observe the commander’s desired operational tempo and determine appropriate support options. The WARSIM, OneSAF, or some other type of Mission Planning Rehearsal Tool (MPRT) become more portable.  As they do, this allows the battalion to transport simulation equipment to the field and conduct training using simulations while deployed.  Digital terrain walks can be conducted and crews can see the terrain over which they will operate.

(2) In the virtual environment, the Aviation Combined Arms Tactical Trainer-Aviation Reconfigurable Manned Simulator (AVCATT-A) allows units to replicate the battlefield; it allows units to conduct a full range of aviation operations at a level not attainable in the live or constructive realm.  AVCATT-A  supports training of crew skill through company collective tasks.  The battalion commander has near perfect vision of the training; he can tailor his teaching, coaching, and mentoring according to each of his commander’s strengths and weaknesses.  Crews can observe the full effect of their decisions.  By linking WARSIM or OneSAF to the AVCATT-A, battlestaffs can work large-scale operations in real time. 

(3) Crews conduct operations under various mission profiles; they examine potential branches and sequels.  With appropriate Home Station Instrumentation (HSI), live crews and virtual crews conduct operations when maintenance posture does not support actual aircraft flight.  The situational experience gained from the constructive and virtual environment is value added.  Crews are exposed to multiple challenges in realistic environments.  These virtual and constructive situational experiences should be viewed as opportunities to enhance readiness and ensure mission success.  Live missions are still conducted. The overall training tempo will increase without a corresponding increase in resource requirements.


c.  Company/Troop Training.  The company/troop commander and his crews benefit from the integration of simulators and simulations into their training.  Without  integrated use of simulators and simulations, aircraft readiness and funding drive unit training tempo.  In the past, units would slow down the training tempo to have funding available for major events, such as the National Training Center (NTC).  With an integrated training vision, the training does not slow down.  The commander has more options available to support his plan while allowing his soldiers the chance to maintain complex aircraft systems.  During a typical weekly training schedule, events such as Motor Stables, Rotor Stables, Sergeant’s Time, and Readiness Level (RL) training are included.  Integrated throughout the week are windows for simulator and simulations training to support the overall training plan.  Platoon leaders, commanders, and instructor pilots use WARSIM, OneSAF, TSTT, CMS, and AVCATT-A to prepare for live training.  Crews work in the appropriate simulator or simulation to reinforce the live training conducted during the week or to prepare for the next week's training. Aircraft are repaired and readied for the next mission. While this is being done,  crews can train at nearly the same level of fidelity and stress.  Units are able to train and maintain without compromising readiness.
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d.  Individual Training.  TADSS will never replace live training events.  Aviators require a baseline of hands-on experience.  This experience can only be gained through realistic training on actual equipment  in tough, demanding conditions.  This baseline, called situational experience, is the basis for individual success.  This solid foundation of situational experience is established. Then we begin to exploit the tremendous potential of simulators and simulations.  Consider Figure E-3 as an example.  Aviators need time in the cockpit to fully develop air sense; they need it to understand the complexities of their particular airframe.  The feel developed during this time is partially developed in a simulator, such as during initial aircraft qualifications.  However, simulators cannot replace actual flight time.  The aviator's situational experience and understanding increases. As it does, other simulation tools can be used to supplement their baseline.  If we can demonstrate certain mission profiles via a mission simulator or simulation, the overall situational experience of the aviator grows.  This is a key safety concept, especially considering the potential dangers that exist in most mission profiles.  Those missions or events that cannot be realistically conducted in actual flight conditions must be conducted either in virtual or constructive simulations.  (Certain emergency procedures, selected weapons engagements, and specific weather conditions are examples.)  The aviator matures. As he does, the complexities of modern mission profiles and drills require training that can be replicated to exacting standards,  or training can be rehearsed to validate certain drills or missions.  This is when simulations and simulators can directly assist units in increasing combat readiness.  We must also develop those senior aviators who will lead aviation forces in future engagements and missions.   The only way to hone their skills is by placing them in a training environment .  In this environment, they can experience the most demanding missions possible. Simulations are a means of doing so.  

Figure E-3.  Aviator Experience and Simulation Training (Example).

E-4.  Simulations in Command and Control (C2) Training.  The Army's C2 training simulations are computer-driven simulations that assist in training commanders and their staffs.  Most of these simulations place  C2 elements in a combat-like environment that stimulates decision-making, command and staff interaction, and staff coordination.  In a simulation-driven exercise, the participating commanders and staffs (the trainees or training audience) may operate in command posts (CPs) or tactical operation centers (TOCs) at field locations.  Specifically, C2 training simulations(
·   Assist units in preparing for external evaluations, while minimizing costs and resources.

·   Exercise and evaluate internal staff training and unit SOPs.

·   Aid units in developing an awareness of the lethality and complexity of the modern battlefield.

· (   Provide a forum to evaluate written material and verbal communication processes between units,
vertically and horizontally. 

· (   Provide feedback to measure situational responses and staff ability to develop alternative courses
of action.

E-5.  Simulations and Simulators Available for Battalion/Squadron and Below Training.

a. The Family of Simulations (FAMSIM).
(1) (1)  Six Fielded Simulations.  The Army FAMSIM consists of a proponent-approved group of simulations.  These simulations are for training unit commanders and battle staffs in command post exercises (CPXs) and leader development training simulations.  The overall objective for FAMSIM is to continue evolutionary enhancements to ensure that the simulations remain relevant.  Current objectives are to give commanders the ability to train subordinate commanders and staffs from platoon through corps.  Commanders synchronize all the BOSs under conditions that closely replicate the battlefield.  Each corps and division is able to conduct home station CPXs for a variety of theaters and scenarios to include the integration of heavy, light, aviation, and 
Special Operations Forces (SOFs).  The six fielded simulations in FAMSIM are as follows:

· Janus.

· Spectrum.

· Brigade/Battalion Battle Simulation (BBS).

· Corps Battle Simulation (CBS).

· Tactical Simulation (TACSIM).

(     Combat Service Support Training Simulation System (CSSTSS).


(2)   FACSIM Members Support Training.  The FAMSIM members are effective training tools when their capabilities are matched with the targeted echelons and trainees.  FAMSIM members normally are used to support training as outlined in Figure E-4. Janus, Spectrum, and BBS are most appropriate for battalion/squadron and below training, and are discussed below.
Simulation
Training Audience

TACSIM
Intelligence staffs at all echelons in the joint and combined communities, including analysts 

Spectrum
Company/troop to division commanders, staffs, first sergeants, and platoon leaders

Janus
Platoon leaders to brigade/regiment commanders and staffs

BBS
Battalion/squadron and brigade/regiment commanders and staffs

Company/troop commanders (secondary)

CBS
Division to EAC commanders and staffs

Brigade commanders (secondary)

CSSTSS
CSS commanders and staffs from battalion/squadron to EAC

Figure E-4.  FAMSIM Training Audiences.
(a) Janus.  Janus is a low-cost, flexible, interactive, event-driven wargaming simulation .  It is used to train platoon and company/troop-level commanders, as well as battalion/squadron and brigade/regiment staffs.  As a staff trainer, Janus provides an environment requiring detailed interaction between the commander and S2/S3.  This detailed interaction occurs as they develop and execute the tactical plan.  Commanders must apply sound warfighting principles and achieve full synchronization of the Battlefield Operating Systems (BOS) to fight a successful Janus battle.  

(b) Spectrum.  Spectrum was designed to address deficiencies in C2 training in SASO.  All other military simulations model force on force combat operations.  Spectrum operates in the Windows( environment on personal computers.   

(c) Brigade/Battalion Battle Simulation (BBS).  BBS is designed as a low-cost training simulation used to provide maneuver brigade and battalion/squadron commanders and their battle staffs an opportunity to practice decision-making skills in a realistic, multi-threat, time-stressed combat environment.  They must be able to develop, correlate, and assess large quantities of tactical and logistical data, formulate situational estimates, and make immediate decisions in the C2 and synchronization of combat, combat support (CS), and combat service support (CSS) assets. BBS supports training of combat maneuver commanders and the staffs at brigade/regiment and battalion/squadron levels.  Company/troop commanders, CS, and CSS units also receive valuable secondary training as part of any BBS driven CPX.

(3) Future Developments.  The major development effort for FAMSIM is WARSIM 2000.  WARSIM 2000 will exploit new technology to enable CPs at all echelons to train in a realistic, distributed interactive simulation (DIS)-compliant environment.  These skills increased realism of WARSIM 2000 over existing models will allow units to synchronize across each operating system in depth.  WARSIM 2000's design will allow warfighting CPs to interact with the simulation using TO&E equipment to train in the field, not in simulation centers.  WARSIM 2000 also will be capable of depicting a joint and combined environment across the operational continuum.  

b. Other Army Simulations/Simulators.

(1) Simulation Networking - Trainer (SIMNET-T).  SIMNET was a joint Army/Defense Advanced Research Projects Agency (DARPA) project.  It exploited the ability of computer technology to transfer data streams across networks containing large numbers of simulators with real-time update of all simulators in the network.  SIMNET-T trains combat units at the crew through battalion/squadron echelons.  Existing simulators are in the form of reconfigurable helicopter simulators, M-1 tanks, and infantry fighting vehicles.  Emulation of artillery, engineer, dismounted infantry, air defense (AD), and CSS also exist.  The follow-on system is Close Combat Tactical Trainer (CCTT).

(2) Combined Arms Tactical Trainer (CATT) Concept.  This simulation concept links the training requirements of several functional areas to form a combined arms virtual battlefield.   The CCTT is the first component in this concept.  The training audience for this concept consists of crew, company/troop, and battalion/squadron elements.  CATT supports units as they work on fundamentals that directly or indirectly support their mission essential task list (METLs).  These fundamentals include battle drills, tactical maneuvers, combat engagements, communications, SOPs, synchronization of unit and supporting elements' activities and interface, and fire support coordination.  Used in a pre-exercise situation, the CATT can help units gain higher levels of proficiency before field training.  As a post-exercise medium, CATT can hone skills from the field and limit skill degradation between field training opportunities.  When this concept is totally operational, the following combat trainers will be part of CATT:

(    C
lose Combat Tactical Trainer (CCTT).

(    Aviation Combined Arms Tactical Trainer(Aviation Reconfigurable Manned
      Simulator (AVCATT-A).

(    Fire Support Combined Arms Tactical Trainer (FSCATT).


(     Air Defense Combined Arms Tactical Trainer (ADCATT).

       (     Engineer Combined Arms Tactical Trainer (ENCATT).

(3) Networking the CATT.  When networked, the CATT family of simulators will permit units to
conduct combined arms training.  The systems will be used separately with the workstations representing other BOS.  When they are,  units will be able to train in a combined arms environment.  As each follow-on CATT manned simulator is fielded, a Semi-Automated Forces (SAF) component is replaced by that manned simulator.  The components of most significance to aviation training are the CCTT and the AVCATT-A discussed below.
(a) CCTT.  CCTT is a collective training system.  In this system, armor and mechanized infantry units man full-crew simulators to conduct unit training in a combined arms environment.  CCTT has a great deal of flexibility to support the commander’s training intent and exercise design.  It can stretch to accommodate a battalion/squadron or task force training exercise.  This is true when leaders are in the trainers and subordinate vehicles are represented by computer-generated forces that report and shoot.  Commanders must exercise normal command and control of these forces.  CCTT consists of networked vehicle simulator manned-modules, SAF, Combat Support workstations, computer networks and protocols, and AAR systems.  CCTT manned-modules consist of the M1A1, M1A2, M2/3A2, FIST-V, M113A3, HMMWV, and dismounted soldier.  These manned-modules are high-fidelity simulators that require individuals and crews to perform their respective tasks correctly to accomplish their collective missions.  SAF have the capacity to create a variety of OPFOR and BLUFOR vehicles and units with which units can train.  SAF entities exhibit highly realistic behaviors; they can be tailored to varying levels of competence.  The components of this system combine to create a highly complex synthetic battlefield on which soldiers can conduct training in a combined arms environment.  The system allows unit commanders to train collective tasks in a variety of virtual environments to include day, night, and varying limitations on visibility.  The AVCATT-A can be integrated with the CCTT to provide combined arms training for aviators with their ground counterparts manning the virtual simulators of the CCTT.

(b) AVCATT-A.  The AVCATT-A is a modular suite of reconfigurable aviation warfighting platforms.  Software that creates a virtual battlefield drives the platforms.  AVCATT-A provides a realistic, high-intensity, task-loaded combat environment.  Attack, reconnaissance, and lift aircraft platforms, SAF work stations, Aviation Mission Planning System (AMPS), AAR capability, and battalion/squadron level staff work stations makeup this environment.  AVCATT-A can be tailored to specific unit needs such as mission planning and rehearsal and collective task training through use of DIS protocols and Tactical Simulation Interface Units (TSIUs).  This system is aviation-specific.  It is designed to complement and function in conjunction with the CATT family of virtual reality simulators.  It provides the third dimension of maneuver on the virtual battlefield.  AVCATT-A supports institutional, organizational, and sustainment training for aviation units worldwide.
E-6.  Unit Simulations Training Strategy.
a. a.  Incorporating Simulations into the Training Plan.  The commander and staff determine how simulations are incorporated into a unit's training strategy.  Chapter 3, Training Plans, outlines the training planning process.  It links the organization's METL with later execution and evaluation of training.  A relatively centralized process, planning develops mutually supporting METL-based training at all levels within an organization.  Thus, higher and lower command echelons may train simultaneously in the same exercise at different levels of realism based on participation. The commander and staff must determine who is to be trained; the specific tasks on which they need training; which simulation can provide that training; and the availability of the simulation and resources necessary to provide the required training.  Guidance on simulation uses and capabilities can be found in Training with Simulations: A Handbook for Commanders and Trainers (National Simulation Center, January 1999).  Such guidance can also be gained from simulation users' guides and the experienced staff at simulation facilities.  Simulation users' guides specify the actions necessary to plan and conduct simulation exercises by addressing most of the following items:
(     Exercise organization.


      (     Key personnel resources and their primary responsibilities.


      (     Planning time lines.

      (     Development of the commander's training objectives.


      (    Assigned responsibilities for planning.


      (    Conduct of the exercise.


b.  Selecting the Proper C2 Training Simulation to Meet Training Needs.  When simulations are selected, they should be selected because they can assist the commander in achieving or maintaining task performance.  They should not be selected if a more appropriate training vehicle is available.

(1) Simulators as Training Aids Only.  The commander should not get caught in a trap by thinking that use of simulations equals training or that simulations can train everything well 100 percent of the time.  Simulations do not train.  They are merely training aids that allow the commander to practice certain tasks and skills in a scenario specifically developed to test them.  In addition, simulations do not give a 100 percent replication of the real world.  They can simulate a number of battlefield and operational conditions very well; however, most simulations are limited in imposing psychological stresses, a major factor on the battlefield and in the success of military operations.

(2) Simulation Experience in Development of the Unit.  The assistance that simulations provide the commander is invaluable as long as the commander places the simulation experience into the overall development of the unit and its individual members.  Tactical success in a C2 simulation exercise will not necessarily equate to tactical success on the battlefield.  

(3) Simulations Use in Two Training Areas.  Simulations use can be broken down into two areas: leader development training and collective task training.

(a) (a)  In leader development training, the primary purpose of the training is to develop the skills of an individual.  Often this is accomplished in a formal educational setting specifically designed to train and test individual skills.  Some of the characteristics of this area of training are(
· Development of specific skills, knowledge, and attitudes.

· Some built-in flexibility for individual experimentation.

· Focused interaction between the trainer and trainee.

· Immediate individual feedback.



(b)  The second use(collective task training(is best incorporated in a unit setting in  which team-building is desired so collective task effectiveness can be improved.  This is not to say that individual training does not occur here.  However, by design, the predominate focus is on collective tasks rather than on individual leadership development or skill(s) performance.  Selecting the C2 simulation that provides the level of resolution needed is based primarily on the specific end use and focus of the simulations.  Figure E-5 shows the level, type, and echelon of trainee for each of the C2 simulations in the Family of Simulations.

Leader Development Training*

(Individual Skill Development)

Trainees
Simulation

Squad Leaders

Crew Chiefs

Platoon Leaders

Company, Troop, Battery and Battalion/Squadron Commanders
Janus (excellent for S2 and S3 skill development, weak in CSS)

Collective Task Training*

(Team Building)

Trainees
Simulation

Company/Troop (Combat or CS)
BBS (Command and Staff Trainer, CPX, for all BOSs), Janus



Battalion/Squadron (Combat or CS)
BBS (Command and Staff Trainer, CPX, Seminar Trainer)



Battalion/Squadron (CSS)
CSSTSS (Command and Staff Trainer, CPX, Seminar Trainer)



Battalion/Squadron and Brigade/Regiment (Combat or CS)
Janus (Command and Staff Trainer, but weak on CSS)



Brigade/Regiment (CSS)
BBS/CBS (Command and Staff Trainer, CPX, Seminar Trainer)



DISCOM, COSCOM, TAACOM

Groups (CSS) (Corps and EAC)
CSSTSS (Command and Staff Trainer, CPX, Seminar Trainer)



Division

Corps

Echelons Above Corps

Joint and Multinational
CSSTSS/CBS (Command and Staff Trainer, CPX, Seminar Trainer)

NOTES:
*   -
SPECTRUM can be used in all the above.

Figure E-5. C2 Simulation Training Applications.

(4) Developing a Simulation Strategy.  Several items should be taken into consideration when developing the unit simulation training strategy:

(a) Integrate this strategy into the overall training strategy during the training plan process.

(b) (b)  Determine which simulations would be beneficial to units with upcoming training events (e.g. external evaluation).  The trainer must determine the echelon to train, the upcoming event requirements, and the simulation most likely to benefit this echelon when used as a train-up device.  In developing a training strategy, one must answer the following questions:
· Who am I trying to train?

· What tasks am I trying to train?

· What conditions must be presented against which tasks are to be trained?

· What are the training objectives?


· What training tool will assist in meeting the training objectives?


(c)  Ascertain which leaders and staff members must be trained.  It is possible that they can receive training with other units besides specific opportunities for their unit.


(d)  Review the higher commander's guidance to assure that his intent is met.  List each training activity and determine how sister units can assist and support training activities and receive secondary reinforcement in their skills in the process.


(e)  Use simulation to complement live training.  When a live training event cannot be conducted, simulations should be considered as an alternate.  

E-7.  TADSS Training In Practice.  An attack helicopter unit is used in this conceptual example; however, this discussion applies to all types of aviation units.  At the weekly company/troop training meeting, the commander decides to plan a training session on the METL item “Conduct an Attack.”  As part of the analysis, the commander identifies the following battle tasks that must be conducted to support the training:

· Prepare for operations.

· Move to and occupy a battle position/attack by fire position.

· Engage targets.

· Call for indirect fires.

· Employ close air support.

· Provide spot and status reports.

· Depart from a battle position/attack by fire position.

· Conduct rearm and refuel operations.
The commander realizes that the training plan must be supportable by qualified crews and a responsive maintenance flow.  With this focus identified, he begins the training process as outlined in Chapter 3, Training Plans.  This process is discussed below as it relates to simulation training.  

a. Plan the Training. The commander conducts an initial assessment of the battle tasks to be trained and the tools available. This assessment is presented, graphically, in figure E-6. The simulation/simulator tools rated with a 1 provide a high level of task replication and fidelity. Tools in this range also provide excellent visualization properties.  A 2 rating indicates an adequate level of value, while a 3 rating indicates a low end support tool with several shortcomings that may detract from training efforts.   

Task
Janus
BBS
ModSAF
TSTT
CMS
AVCATT-A

Prepare for operations
1
3
1
2
2
1

Move to and occupy a battle position/attack by fire position
2
3
1
3
2
1

Engage targets
3
3
3
2
2
1

Call for indirect fires
1
2
1
3
3
1

Employ close air support
1
3
1
3
3
1

Provide spot and status reports
2
3
2
2
2
1

Depart from a battle position/attack by fire position
2
3
1
3
2
1

Conduct rearm and refuel operations
2
2
2
3
2
1

Figure E-6.  Simulation/Simulator Training Assessment.
(1) Task analysis.

(a) Prepare for operations.  Janus and ModSAF provide excellent constructive simulations to review company/troop SOPs and battle drills.  Depending upon location, high-fidelity terrain databases of the home station may be acquired and used to portray the operation from start to finish.  By using ModSAF, 3D fly-through reviews can be conducted.  In some cases, terrain databases can be modified to replicate local landmarks, further heightening sensory cues.  The terrain analysis capability of Janus and ModSAF provides graphical presentation of lines of sight, intervisibility conditions, and maneuver corridors.  Threat forces can be portrayed and alternative scenarios, based upon unit battle drills, can be conducted.  Other combined arms tasks that can be trained include call for fire; close air support; and air-ground maneuver coordination.  AVCATT-A's virtual training environment encompasses all of the functionality specified for Janus and ModSAF; however, it is superior in its integrated approach to replicating a specific training environment.  The key point on the use of simulations and simulators with this battle task is that they are tools that set the stage for the remaining tasks.  Every aspect of how to prepare and conduct a mission can be viewed; a common understanding of the battlespace can be gained.

(b) Move to and occupy a battle position/attack by fire position.  Simulators and simulations provide the commander a tool.  He uses this tool to verify the common understanding of procedures the unit will follow during the execution of this task.  By rehearsing this task in the constructive or virtual environment, the commander allows subordinate leaders the chance to plan and execute their portion of the mission before live execution.  With minimal costs and resources, a short situational training exercise (STX) can be conducted.  Platoon leaders and their crews can work at operator stations and conduct dry runs of the upcoming live mission.  The commander can observe, validate, and lead the mission from a master control station that lets him observe the entire situation.  Since this task involves the mechanics of flying, the CMS and AVCATT-A are the best tools to use for route orientation and visualization.  The CMS uses a geo-typical terrain database in contrast to a geo-specific one.  Thus, the unit will not be able to train on the same route they will fly in the live environment.   In addition, the CMS is a stand-alone system that does not currently link with other training systems.   AVCATT-A allows the integration of multiple cockpits on a common database.  ModSAF also provides a 3D view ; however, it  does not allow a crew to operate the full array of systems they would normally use in flight.  Janus' terrain database is excellent but does not allow 3D viewing.  

(c) Engage targets.  Rapid and efficient execution of target engagements is vital to a successful mission.  Simulation flight missions cannot fully replicate the engagement of targets in a full fidelity tactical scenario.  Factors such as accurate OPFOR targets, comprehensive electronic warfare conditions, and battlefield clutter can only be achieved in a virtual simulator.  CMS and AVCATT-A are the primary tools for training this task.  AVCATT-A is interconnected with other cockpits and the OPFOR can be dynamically adjusted to meet the needs of the commander's training.  TSTT permits gunners to conduct limited crew engagements; however, it cannot be linked for platoon or company/troop operations.  Constructive simulations(such as Janus and ModSAF(can be used to demonstrate target engagement priorities and procedures.  They cannot, however, replicate individual aircraft engagement procedures.  

(d) Call for indirect fires.  The skills needed to integrate indirect fires during a mission are best supported using AVCATT-A or ModSAF. Janus also replicates indirect fires; it is an excellent tool to evaluate the current level of unit training.  CMS and TSTT can be used to a limited extent but require numerous work-arounds.  If crews execute calls for fire and subsequent adjustments to standard, the commander can tailor upcoming training to match that level of expertise.  

(e) Employ close air support.  The tools used for "call for indirect fires" also can be used with this task.  In addition, airspace management issues can be fully replicated in the virtual environment and, to a lesser extent, in the constructive realm.

(f) Provide spot and status reports.  Any of the simulators or simulations can support this task, but virtual systems are better suited for this training.  Janus provides intelligence that would not normally be available to a crew.  To add realism, crews could filter this information to the commander.  While this may be an acceptable training tradeoff, crews are not provided the opportunity to track battle engagements and results accurately.  Other factors, such as fuel and ammunition status, are not simulated to the same fidelity in Janus as they are in AVCATT-A or CMS.

(g) Depart from a battle position/attack by fire position.  The same tools used for "Move to and occupy a battle position/attack by fire position" can be used to train this battle task.

(h) Conduct rearm and refuel operations.  CSS operations are not replicated to a high fidelity in any current simulation or simulator designed for battalion/squadron training.  BBS provides the best logistical play in any of the systems but it does not allow a crew to fly to a forward arming and refueling point (FARP) to rearm and refuel.  The system tracks an icon moving to a CSS unit's location; however, it does not provide the fidelity to address specific issues normally found in a unit's SOP.


(2) Training guidance.  The commander weighs the OPTEMPO of the unit and the availability of selected simulators and simulations.  The identification and lock-in of resourses several weeks before exection provides the commander the following tools: AVCATT-A, Janus, ModSAF, and TSTT.  Armed with this analysis, the commander issues the following training guidance to the unit.   (See Figure E-7.)
DAY
TIME
EVENT
TOOL

Monday
1300-1700
Prepare for operations
Janus, ModSAF

Tuesday
0800-1200
Move to and depart from BP, engage targets, call for fire, employ CAS, provide reports
AVCATT-A, ModSAF


1300-1700
Move to and depart from BP, engage targets, call for fire, employ CAS, provide reports
Aircraft

Wednesday
0800-1200
Review previous training, retrain tasks
Janus, ModSAF


1300-1700
Prepare for operations
Janus, ModSAF

Thursday
1300-1700
Full-dress rehearsal for night mission
AVCATT-A, ModSAF


2000-2400
Move to and depart from BP, engage targets, call for fire, employ CAS, provide reports
Aircraft

Friday
1300-1700
Review previous mission, retrain tasks
Janus, ModSAF

Figure E-7.  Example Simulation Training.

The plan outlined illustrates a craw-walk-run approach to training the task "Conduct an Attack."  Janus and ModSAF are used to demonstrate how the mission should be executed.  For example, on Monday, the company/troop conducts a complete review of the upcoming training. The digital playback capability of both constructive simulations allows training at a pace that supports unit needs.  All aspects of the mission, as addressed in SOPs, can be accommodated.  On Tuesday, the company/troop conducts a rehearsal of the mission in the AVCATT-A.  The commander reviews all missions and corrects any problem areas before expending live resources later that day.  Particular focus during the AVCATT-A mission is on engaging targets with direct, indirect, and close air support fires.  The afternoon mission is the walk portion of the training.  Since the unit does not have home station instrumentation and a live OPFOR to conduct their training against, they perform as many aspects of the mission as possible with emphasis on moving to and leaving from battle positions.  Wednesday is an in-depth review of training to date and retraining of selected tasks if necessary.  Emphasis is on preparing for the mission on Thursday night.  The run portion of training starts on Thursday afternoon.  Again, the unit conducts a full mission rehearsal in the AVCATT-A.  On Thursday night, the commander leads the unit on the night execution of the mission.  As mentioned earlier, the commander balances the execution of the mission with the tools available.  During the night phase, emphasis is again placed upon moving to and leaving from battle positions.  Use of the AVCATT-A is stressed, since it provides a robust and dynamic threat environment.  Friday is used to review the week's training and to retrain crews as required.  

b. Train and Certify Leaders.  Training with simulations and simulators requires all participants to have a solid working knowledge of how the systems operate.  Platoon leaders and instructor pilots (IPs) must understand how each tool can be used to support their training needs.  One of the aviators in the unit may be assigned the mission to become fully versed on the use of simulations and simulators for training, however, it is critical that all members work to achieve a comfortable level of familiarity with these systems.  IPs cannot be the sole source of knowledge concerning these systems.  If the unit does not commit itself to understanding these tools, the full benefit of using simulators and simulations will not be realized.

c. Reconnoiter the Training Sites.  This is an important step that applies to the virtual and constructive realms.  It is critical that the leadership of the unit visit the Battle Simulation Center (BSC) to verify the availability of the systems and the terrain database.  The BSC personnel can be an asset to support training as long as they are aware of requirements.

d. Issue the Training Plan.  Issuing the training plan early allows the aviators to review it and prepare for the upcoming mission.  It is critical that the commander fully explains the upcoming training and his expectations.  

e. Conduct Rehearsals.  The commander and platoon leaders must review the training for the week and validate the plan by reviewing all aspects with key personnel.  The first sergeant and IPs must understand their respective roles in the training.  The first sergeant ensures that all aircraft are ready for training and the IPs validate individual training levels for all members and provide the commander recommendations concerning crew mix.  Failure to rehearse and review the upcoming mission sets the stage for less than satisfactory training.

f. Execute Training.  Units train to achieve and maintain readiness.  The amount and quality of work expended prior to this event will become evident as the training is conducted.  Failure to plan adequately reduces the effectiveness of the training for the unit and expends resources needlessly.

g. Conduct an AAR.  The commander's plan has AAR periods embedded.  The use of AVCATT-A, Janus, and ModSAF allow for high fidelity reviews of the mission via digital playbacks.  

h. Retrain (Time Permitting).  Retraining is often neglected.  Time and resources must be allocated to correct deficiencies identified during training events.  The use of virtual simulators minimizes the expenditure of critical, high cost resources.






















� EMBED PowerPoint.Slide.8  ���





� EMBED PowerPoint.Slide.8  ���





� EMBED PowerPoint.Slide.8  ���




















E-6

E-5


[image: image4.wmf]•

CONSTRUCTIVE

•

VIRTUAL

•

LIVE

[image: image5.wmf]Model

SIMULATION

SIMULATOR

Model

Model

Model

[image: image6.wmf]LOW %

HIGH %

<3 YRS

3 - 4

YRS

4- 5

YRS

5 - 6

YRS

6 - 7

YRS

8 - 9

YRS

> 9 YRS

Aviation Experience

Training Simulation

Constructive

Virtual

Live

_1002518713.ppt


		CONSTRUCTIVE



		VIRTUAL



		LIVE






















_1013848888.ppt


LOW %

HIGH %

<3 YRS

3 - 4

YRS

4- 5

YRS

5 - 6

YRS

6 - 7

YRS

8 - 9

YRS

> 9 YRS

Aviation Experience

Training Simulation

Constructive

Virtual

Live








_1001492023.ppt


Model

SIMULATION

Model

Model

SIMULATOR



Model














