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1.0 Overall Objectives: 

a. The overall objective of the Aviation Combat Element (ACE) Tactical Decision-making Simulation (TDS) is to produce a training system that will emulate the operational aviation environment and allow the trainee to practice the appropriate cognitive skills to provide aviation support to Marine Air-Ground Task Force missions. The ACE TDS must provide video and audio simulation of the tactical environment. All events, training, and qualification exercises performed in the TDS must yield the same experience as the identical events performed in the field.

b. The ACE TDS shall meet or exceed all Threshold (Phase 1) requirements and allow growth to meet all Objective (Phase 2) requirements delineated in Appendixes A through C.

2.0 Contract Objectives: 

a. This effort will be contracted under the Program Manager for Training Systems Broad Agency Announcement (BAA) Solicitation Number M67854-04-R-8000. See http://www.marcorsyscom.usmc.mil/sites/pmtrasys/baa.asp for details.
b. As this is a Research and Development program, White Papers should address a phased or spiral development approach. Cost estimates should be provided for each phase or spiral.

c. The Government shall have unrestricted rights to distribute the ACE TDS throughout the US Marine Corps for training.

3.0 Engineering objectives: 

a. Design, develop, integrate, test, and deliver a high fidelity ACE TDS.

b. Leverage from existing simulations as a means to control initial development cost and maintain current fidelity. 

c. Use open computer architectures and high-level software languages for all computational and data processing computer systems to the maximum extent feasible. 

d. Where feasible, reuse current simulation software and use commercial and non-developmental items (CaNDI) software applications to reduce developmental cost, shorten lead-time, and reduce overall life cycle costs.

e. Develop a simulation that is interoperable with other simulations via High Level Architecture.

4.0 Program Objectives: 

a. Use a program management system that will provide programmatic schedule and performance information to the Government throughout the ACE TDS development process. 

b. Establish a sound risk management system. Mitigate risk to the maximum extent possible, especially on software development efforts through integration of metrics to monitor program status. 

c. Establish a comprehensive configuration management system. Apply configuration management to hardware, software, and documentation configuration items. 

5.0 Logistics Objectives: 

a. Develop a simulation that is CD-ROM based and runs on a single laptop computer.

b. Develop scenarios and user manuals that facilitate ease of use in meeting the stated training objectives. 

Appendix A

ACE TDS Requirements from MCWP 5-11.1, MAGTF Aviation Planning

Build the target nomination list, the air battle plan, and the ATO.

Monitor the execution of the air battle and replans, as required.

Plan routes, ensure airspace deconfliction.

Build the airspace control order.

Provide weather support.

Manage resources; e.g., aircraft, weapons, fuel, logistics.

Display information on the enemy, battle results, and friendly forces.

Analyze information to determine strategies and constraints.

Identify potential targets and propose an optimal weapons mix.

Provide for support and protection of ground forces.

Plan countermeasures and frequency assignments.
Appendix B

ACE TDS Requirements from Expeditionary Warfare School

Coordination between ACE, GCE, CSSE

Mission Analysis, COA Development, Wargaming

GCE provides air requirements for ACE to meet

Apportionment, Allotment, Allocation

Produce ATO based on plan

Request For Information process – Information Management Officer to manage RFIs

Resource shortfalls

Anti-air Warfare scenario

C2PC / [PFPS Falcon-View] / JUMPS

Start with AAW

Players:

1. Offensive Air Support Cell

2. Anti-Air Warfare Cell

3. Assault Support Cell

4. Aerial Reconnaissance Cell

5. Control of Aircraft & Missiles Cell

6. Electronic Warfare Cell

7. FAC(A)/TAC(A)

8. DASC

9. Sector Air Defense Commander

10. Ops O

11-13 Red Cell

14-17 TBD

IPB

Establish FEZs, MEZs, etc.

Establish ROE

Fire Support Coordination Measures (Kill Boxes, ACAs, etc.)

Collection Plan – reveal enemy units


Air Recon


Recon Team Inserts

ACE Logistics (Fuel, Ammo)

Ability to put ACE into resource shortfall where decisions have to be made/prioritized

Security/Force Protection

Instructor-changeable readiness rates/surge rates

Divert Assets

Decision Points

Armed Recce

BDA

Appendix C

ACE TDS Requirements for Time Sensitive Targeting (TST)

1. Target Audience: members of the TST Cell.

2. Training Objective. Develop a realistic, fast-paced, interactive, scenario-based TDS to train personnel on the TST process and develop and hone the cognitive skills needed to apply the TST process across a wide spectrum of situations.
3.  Training Process

a. Trainers will use this TDS primarily to train small groups of six to twenty Marines. The capability to conduct distributed training using three or more computers representing the three parts of the TST cell (command, ISR, and targeting) must be supported.

b. Training will focus on decision-making, coordination, and communication between the TST cell members, the Tactical Air Operations Center (TAOC), and other organizations outside of the TAOC.

c. To achieve maximum training in the shortest time, trainers will be able to quickly (5-10 min) modify the scenarios and repeat the training experience with the injection of a different set of situational variables.

4. Modeling Requirements

a.  Time Scale. Operations will be modeled in real time and/or accelerated real time (10X max). Modeling results and displayed results must not be adversely affected by accelerated simulation speeds.

b. Modeling. The TDS should model six different types of objects: air units, air defense units, ground units, ISR/EW assets, naval units, targets, and munitions.  Most objects should be modeled as aggregates including individual entities.  Example: a single Air Defense weapon should be modeled as an aggregate consisting of one launcher versus three to six for a battery.

c. Air Units.  The modeling for air units should include the following attributes:  

· Air-to-air combat

· Air-to-ground combat

· Range

· Speed

· Survivability

· Sensors

· Maneuverability

· Munitions type and quantity

· Altitude

· Loiter time

· Pilot crew skill

d. Air Defense Units. Air Defense units should include the following characteristics:

· Range

· Accuracy

· Lethality

· Sensor type

· Survivability

· Resistance to countermeasures 

· Crew skill

e. Ground Units. The modeling for ground units should include the following attributes:  

· Air Defense strength

· Location

· Type

· Speed

· Survivability

· Lethality

· Munitions type

Note: Ground combat will be modeled in a very simple and abstract manner.

f. ISR/EW Units. ISR/EW units should have the following characteristics:

· Sensor Type

· Sensor Range

· Resistance to countermeasures

· Accuracy

· EW type

· EW strength and range

· Loiter time

· Platform type (air, ground, naval)

· Platform range

· Platform speed

g. Naval Units. Naval units will be modeled in an abstract manner as munitions delivery platforms, ISR platforms, and targets with the following characteristics:

· Sensor Type

· Sensor Range

· Resistance to countermeasures

· Munitions type

· Munitions quantity

· Survivability

· Type (surface, Sub-surface)

Note: There is no need to model naval combat.

h. Targets. Targets should have the following attributes:

· Type

· Speed

· Survivability

· Resistance to detection

· Resistance to countermeasures

· Size (physical footprint)

· Ability to regenerate strength after an attack 

· Value

i. Munitions. Munitions should have the following attributes:

· Type

· Range

· Max altitude

· Accuracy

· Resistance to countermeasures

· Maneuverability

· Lethality

· Speed

· Destructive mechanism: chemical, kinetic, electromagnetic

· Destructive footprint

j. Combat Search and Rescue Operations (CSAR) are often conducted as a TST and must be modeled within this TDS.

l.
The TDS must include models that replicate fratricide and collateral damage to non-military targets.    

6. 
Functional Requirements. The TDS will also include the following capabilities:

a. AAR feature which includes an instant replay of the scenario.

b. Multiplayer capability using both TCP/IP and HLA.

c. 2D display only. There is no requirement for 3D visualization.

d. 2D display will employ a military map image with multiple zoom levels.

e. 2D view will display the current operational picture of the theater to include friendly and enemy ground, naval, and air units, and operational graphics.

f. Graphics should be a combination of military standard icons and graphics as well as stylized representations of various objects.

g. The ability to link pictures or videos to events would greatly enhance the overall training experience.

h. Powerful and flexible scenario editor that permits rapid scenario generation and modification.

i. Displays portion of ATO that covers scenario period.

j. Displays all pertinent information that would be provided by the various TST/TAOC C2 systems.

k. The Trainer needs to have sound effects. However, most sound effects should just be played as general background sounds rather than linked to specific events.  This will create an engaging environment and not restrict the acceleration of game-play due to sequential sound effects.   

