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Integration of AirSF to Virtual Simulators

Overview

The AFRL in conjunction with DARPA has added Air Synthetic Forces (AirSF) to their battlespace inventory of threat and computer generated forces (CGF) systems. This beyond visual range CGF provides high fidelity autonomous behaviors of a synthetic force for the majority of AF roles and missions as well as opposing forces. AirSF provided computer-generated air forces for a DOD advanced concept technology demonstration (ACTD) called Synthetic Theater of War, 1997 (STOW-97) which was a constructive simulation. The integration of AirSF in a distributed environment to the virtual simulators (F16's, A10) at AFRL has been demonstrated in exercises such as Roadrunner '98.

Capabilities
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The Distributed Mission Training (DMT) concept to train in complex environments and battlespaces will continue to expand as advanced weapon and information technologies develop. Synthetic or computer generated forces are a critical component of this joint synthetic battlespace. The synthetic forces are necessary to fully populate the joint synthetic battlespace for training, weapon system development, tactical analysis, and mission rehearsal. The integration of AirSF to the virtual simulators at AFRL provides an initial capability of this population with intelligent synthetic agents.

Entities from AirSF perform their missions autonomously and integrate seamlessly to the virtual simulators. Once briefed they plan and execute their missions in conjunction with the virtuals using appropriate doctrine and tactics.

Minimal human supervision is required of AirSF; however, entities may be retasked through radio/voice commands that replicate human communication. Currently the virtuals do not have control over the AirSF entities with the exception of a within visual range synthetic wingman.

Even though each entity is autonomous, they are not acting in isolation. Individual entities coordinate their actions using existing doctrine and C4I systems. They use shared knowledge of doctrine, tactics, and mission objectives as well as explicit radio communication to achieve common goals. As the mission develops, entities may change roles dynamically as in the real world.

AirSF provides behaviors for most commonly flown air roles and missions including: air-to-air (DCA, OCA and escort), air-to-ground (strike and SEAD), control (FAC(A), AEW, and GCI), reconnaissance, and refueling, It can provide friendly, opponent, or neutral forces.

The exercise editor meets the need for scenario generation, with much less manpower than conventional simulations. The exercise editor is a graphical user interface that is used to create the missions. The Exercise editor is hierarchically organized so shared information need only be entered once. Although not applied at AFRL the Automated Wing Operations Center (AWOC) can integrate to existing mission planning systems (CTAPS) to populate the majority of the mission data base automatically. AFRL will incorporate the next generation mission planning system Tactical Battle Management Core System (TBM-CS) for that function in the future.

As the entities perform their missions a simulation operator may want to modify mission parameters. The communication panel provides a graphical interface for sending preformatted simulated radio messages. The radio log tracks and displays radio traffic on an agent's active radios. AirSF also provides an ordnance server for weapon flyouts and SoarSpeak to provide voice commands for controlling the intelligent agents. More detailed descriptions of these system can be found in other documents.

Engineering Issues

There are two significant engineering issues, one being the application of Soar (taking a State, applying an Operator, and generating a Result) a computational model of human cognition based on rules, operators and states to a CGF. TacAir Soar provides the high fidelity behaviors of the agents in the AirSF system. Furthermore, in the STOW exercise AirSF was used in a constructive environment while the AFRL application has expanded that role to providing a synthetic battlespace for virtual simulators. The AirSF system integrated at AFRL has an enormous knowledge base consisting of over 5000 production rules making it among the largest fielded expert systems. There are 6 to 7 intelligent synthetic agents per Pentium PC.

A second issue is use of reusable assets to create a cost-effective synthetic battlespace. AirSF is an off-the-shelf product as applied at AFRL. AirSF expands the functionality of an existing CGF by using the reusable modular semiautomated forces (ModSAF) another off-the-shelf CGF product. The Soar-ModSAF-Interface (SMI) provides the interface between the AirSF behaviors from Soar and the underlying physical models (vehicles, weapons, sensors) as supported by ModSAF. The interfaces for AirSF have specifically extended the standard suite of ModSAF sensors and weapons such as Continuously Computed Interception 
Point (CCIP), waypoint computer, and precision guided weapons. AirSF has a Runtime Interface (RTI) which is part of the DMSO High Level Architecture providing basic simulation services. The ordnance server (OS) provides high fidelity weapon flyouts.

Progress

AirSF has been successfully integrated and demonstrated with AFRL virtual simulators. Work is currently ongoing to enhance and add behaviors that are required for DMT specific, individual training roles. One of these additions will be providing an agent to represent AWACS operation to expand AirSF to the C2 arena. This will allow aircrew training with a synthetic AWACS rather than have a manned AWACS simulator. Total interaction of the virtuals with the synthetic agents will provide a seamless battlespace for the virtuals and the synthetics. The beginning of this effort is in progress to provide a synthetic wingman that can be controlled by the lead aircraft via SoarSpeak (voice recognition) command from the man-in-the-loop pilot to the Soar agent.

Soar Technologies, Inc. continue to further enhance AirSF. One area of development is to expand and deepen the behaviors and missions that AirSF performs, to increase its participation and realism in large-scale simulations like Roadrunner '98. An example is high-fidelity enemy aircraft to train fighter pilots in air-to-air engagements. These focused behavior areas require the emphasis of development of AirSF ability to communicate using language and speech, and to engineer deeper knowledge of the targeted mission areas. Additional development involves parameterizing the behavior model so it more realistically emulates the differences in behavior between different types and levels of pilots, and pilots in different branches of the military (each with their own standard operating procedures).
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For further information please contact Soar Technologies, Inc. at 734 -913-8160.
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