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Integration of AirSF to the Modular Control Equipment: An Effective Distributed Mission Training Approach for C2 Operators

Overview

The Air Force Research Laboratory (AFRL), in cooperation with the Air National Guard, has successfully integrated the Air Synthetic Forces (AirSF) with the AN/TYQ-23 Modular Control Equipment (MCE), and demonstrated the potential for integration of the MCE with the Distributed Mission Training (DMT) environment. The MCE provides the Air Force with a transportable automated ground air command and control system for controlling and coordinating the employment of aircraft and air defense weapons. The MCE contains all the air command and control equipment and tactical data links to perform the air defense function.

The objective of these interfaces is to enhance air weapons director and battle manager training. Integration with AirSF will provide each unit with the ability to create its own training scenarios using standardized interfaces and reusable software components. The use of the actual MCE in distributed mission training will allow the operators to train in regularly scheduled war games and exercises from their home bases or in the field via standardized communications links.
AFRL is currently documenting the overall systems level design and architecture. AFRL is also seeking: (1) External funding to continue this effort and, (2) An industry partner to enhance, maintain and expand the system as the Global Battlespace grows.

Air Synthetic Forces (AirSF)

In 1992, the Soar (taking a State, applying an Operator, And generating a Result) groups at the University of Michigan (UM), Information Sciences Institute of the University of Southern California (ISI/USC), and Carnegie Mellon University (CMU) initiated development of computer models of military pilots. This research was funded by DARPA. Following the Synthetic Theater of War 1997 exercise (STOW-97), behaviors were generated by ISI/USC and UM for rotary wing aircraft, fixed wing aircraft and more recently, for all air missions. 

The spoken language interface to AirSF is a key feature that enhances control of Computer Generated Forces. Work is currently underway on SoarSpeak, a low-cost approach to provide the operators the capability to verbally control 


CGFs. Spoken language commands for displays and interaction to the AirSF directly provide a natural interface for C2 operators who are already accustomed to giving and receiving verbal information.

Integration of AirSF to MCE

Currently, MCE operators have an embedded simulation subprogram that can run one TOAM. The system known as MCE Sim emulates the TOAM’s Operator Control Unit (OCU) and provides an external control of the embedded simulation capability. This allows all four of the TOAM’s OCUs to be dedicated to training. The instructor sets up scenarios, role plays and monitors student performance from a remote workstation. This capability includes execution of a simulation scenario, definition of a track’s scenario, definition of a track’s characteristics, dynamic control of a track, dynamic termination of a track, transfer of a track from static to dynamic control and termination of a simulation. The workstation is interfaced with an Ethernet connection to Litton’s Advanced Tactical Gateway providing a port to the MCE Digital Data Bus (DDB). The embedded simulation software can then be controlled via this communication path. Simulated video is created from an MCE based video generator when in Sim mode. Communication is accomplished by interfacing SoarSpeak to the MCE Communication system.

Technical Overview MCE-AirSF Integration

The heart of the stimulation is the ability to access the MCE DDB, which is part of the Naval Tactical Data System (NTDS) and generate raw radar video that is representative of the computer generated forces information. The DDB is the communication link between the computer units (CUs), OCUs, digital communications unit and other interfaces such as the radar interface unit (RIU). Raw video from the radar system is used to generate the sweep and target paint. 

The suggested approach attempts to leverage on available assets. The MCE has a gateway from the outside to the DDB that is used to load training scenarios and interface to CTAPS. The Litton Advanced Tactical Gateway allows the exchange of Ethernet data and DDB data between an external LAN and the TOAM digital system. Currently the external MCE Simulation system workstation can access the 
existing embedded training modules for scenario update and external instructor control. In the SIM mode, video is generated internally by the MCE system. The existing Gateway is interfaced to access the DDB and generate video from the MCE system using the existing SIM mode capability. No MCE software modifications are necessary. 
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The high level block diagram of this approach is depicted below. The AirSF system interfaces to the Gateway via an Ethernet connection after the DIS messages are translated to the DDB format for the stimulation of MCE. This software takes the state information from AirSF and packs it into the specific DDB word formats. The Gateway interfaces to the FOIP port. Internal to the MCE TOAM is the RIU where a video generator supplies simulated video for the operator displays. The DDB communicates track reports, test messages and other operational data of the radar. Communication to and from the TOAM Communication Demarc goes to Soar Speak providing the operators control of AirSF entities via voice commands. The instructor would be at the AirSF computer terminal where there are several options on displays of the tactical situation of ModSAF. The system is extendable to add data loggers and other simulation tools on the network that have been developed from other programs. The system can be scaled to participate in distributed exercises using the T-1 connection. This approach supports systematic reuse, scalability, expandability and interoperability.
Summary

This approach is both low cost and low risk, and provides the stimulation of the MCE with reusable and standardized simulation components. The interface of the AirSF to the MCE and the MCE to the DMT environment will provide low-cost, on-demand training for C4I, battle management, and information warfare. In addition, warfighter training and mission readiness will be greatly enhanced.
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For further information, please contact: Dr Becky Brooks, AFRL/HEAA at 602-988-6562, ext. 299, e-mail: Becky.Brooks@williams.af.mil.
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