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As threats around the world become ever more complex, the Department of Defense (DoD) must seek ways to minimize the lag time required for synthesizing information and providing the resultant intelligence to the Warfighter.  Key to this goal is providing a Command and Control (C2) machine to machine (M2M) environment where rapid and flexible exchange of information with new, and often unanticipated, trading partners is possible.  

To enable M2M semantic interoperability in dynamic environments, semantics must be expressed in a manner precise enough for humans and machines to understand them.  This entails capturing data and application semantics using a standard language and making implied semantics explicit.  Extending the Web to give Web-based information well-defined meaning in a standard way is the vision of the Semantic Web.  Key to the vision of the Semantic Web is the ability to capture semantics in ontologies across multiple domains and link these ontologies to interconnect related concepts.  One approach for facilitating system interoperability and data integration in a network centric environment is to harness the power of linked ontologies to promote semantic interoperability across the enterprise.  

This research explored Network Centric Semantic Linking as a potential solution for integration across the U.S. Military C2 Enterprise.  We automated portions of the target validation process to show how semantic linking across military domains could meet a real mission need.  We built OWL ontologies to capture concepts in the Air Operations Database (AODB) and the Military Intelligence Database (MIDB).  Each ontology was linked to a separate relational database that simulated representative AODB and MIDB data, respectively.  These ontologies were linked using a reference ontology of Geographic Area of Interest concepts.  We demonstrated the ability to retrieve information from across multiple domains to address operational needs using a semantic linking approach.

We found that semantic linking in general is a powerful but nontrivial approach for cross domain semantic interoperability.  We also found that our selected approach of semantic linking via a reference ontology can be an effective and extensible approach for cross-domain integration.  Our investigations convinced us that Semantic Web technologies will be an integral part of a Netcentric approach in the DoD.
