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Cognition Oriented Emergent Behavior Architecture (COREBA)

Overview
COREBA is a behavioral modeling technology for next generation CGF systems. It is a candidate since it does not have many of the fundamental limitations that are usually associated with conventional behavior implementation technologies. Through the use of a new hybrid paradigm, it makes possible the construction of a CGF whose behavior closely resembles that of a human combatant individually and in teams. COREBA's unique cognition oriented paradigm, proven theories, and supporting architecture allows for the construction of CGF behaviors that are continuously adaptive while maintaining military rationality.

Implementing human-like CGF behaviors is a complex, difficult problem. It requires handling the huge behavioral space of today’s simulations whose sheer size quickly bogs down any conventional approach. Many of the difficult problems associated with CGF behaviors may not really be intrinsic to CGF behaviors, but are simple by-products of conventional behavior implementation technologies. COREBA could overcome many of the known problems by constructing a cognitive CGF entity.

HQ USAF/XOCA in conjunction with Lockheed Martin Information Systems is exploring the use of COREBA at the AFRL as a synthetic AWACS CGF to control individual synthetic-entity aircraft agents.

Capabilities
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COREBA can be applied to problems in a number of ways. As a straight behavior simulation architecture, COREBA instantiations can produce realistic human behavior simulations. The architecture, by its very nature, mimics the human thought process. First, COREBA architecture is firmly based on the cognition oriented behavior construction paradigm. Second, it dynamically constructs behaviors so that they can be fully adaptive to an environment that continuously evolves. Third, COREBA maintains behavioral rationality while being adaptive to the dynamic environment. Finally, agents can continuously evolve so that their behavioral performance is getting better as they interact with the environment.
Therefore, it is easy to instantiate COREBA in the form of tools that help people to think. COREBA agents can be designed to operate at different levels, from low level behavior simulations to high level decision-making aids. A collection of agents can be assembled to form a nested command hierarchy. Varied applications are possible because the structure of a COREBA agent closely matches that of the military command structure. Therefore, it naturally supports applications with military utility. It has been applied for demonstration of tank battles, strike air and joint air simulations.

AFRL is taking a first look at COREBA as a synthetic AWACS Weapon Director (SAWD) that can control Air Synthetic Forces (AirSF) agents. AirSF is an existing entity level computer generated force developed for the Synthetic Theater of War (STOW) which exhibits high fidelity individual behaviors. The development of an autonomous weapons director would reduce the number of personnel in a distributed mission training environment by automating AWACS operations. The Synthetic AWACS Weapons Director leverages the cognition-based architecture of COREBA to simulate part of the crew of an AWACS aircraft. SAWD creates a cognitive model of the world around it based on simulated radar inputs. SAWD then issues vectors and other information to the Soar aircraft under its control . The SAWD characteristics are policy and tactically driven, dynamically adaptive to threat entities, scalable and collaborative with other constructive agents.

Engineering Issues

COREBA applies three types of behavioral modeling techniques in the basic architecture for the various levels of abstraction. Those include classical expert systems, evolutionary systems and highly complex or chaotic systems. The use of hybrid systems of this type provide powerful methods to model human behavior and is currently a very active field of academic and developmental research

This implementation was engineered to use a typical DMT environment. The goal was a simple integration without developing a unique interface. In the role of the synthetic AWACS, COREBA controls AirSF, the CGF developed and demonstrated in STOW. Using the preexisting AirSF convention of radio communication “emulation” between AirSF fighter aircraft and command and control agents, COREBA executes AWACS duties by sending a signal DIS PDU passing radio “AWACS commands”. Integration of two dynamic, non-interfaced constructive CGF technologies was thus completed simply in the DMT environment without a classical interface specification other than DIS 2.0.4. 

Progress

Lockheed Martin Information Systems intends to apply COREBA technology to the entire vertical spectrum of C2 in the air domain. Emphasis will be placed on the strategic, operational and tactical levels because they provide significant challenges for the current state of simulation technology. This internal project will integrate the JFACC evaluator agent (a DARPA Project) and Synthetic AWACS Weapons Director agents (current effort) into a nested agent structure. The resultant agent will be integrated with an entity level simulation such as ModSAF and Soar agents to represent the full scope of vertical C2 in the Air Domain. Therefore, this integration forms a nested COREBA agent with JFACC agent in the Strategic level, SAWD agent in the Tactical level, and Soar agents/ModSAF in the Execution level.
This integration recreates the Air operation C2 environment including the JFACC planning process, AWACS control/coordination and individual synthetic fighters. Thus, two COREBA agents will cooperate in this vertical integration demo. Moreover, the flexibility of COREBA agents allows for a direct feedback path to the JFACC agent from the synthetic battlespace. This feedback takes place in simulated real time so that the JFACC agent can assess the battlefield in real time. If the battle field situation is significantly different from the original plan, this will be detected by the JFACC demo for re-planing. 

Modifications to include the sea and air domains will enable the demo agent to be used as a test bed for evaluation and simulation of multilevel and multi-domain C2 concepts and operations. This effort is also directly beneficial to the above mentioned JFACC EA and SAWD efforts. This vertical integration will significantly increase COREBA's basic capabilities.
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For further information please contact Dr. David Kwak at Lockheed Martin Information Systems 781 505-9543.
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