knowledgeSmarts™ - Geospatial Semantic Technology 
I. Contact Information

Name of the organization: Image Matters LLC

Technical points of contact: Dr. Yaser Bishr, yaserb@imagem.cc, and Dr. Harry Chen, harryc@imagem.cc
DoD , intellligence and homeland security business point of contact: Dr. Tim Eveleigh, time@imagem.cc 

General contact: info@imagem.cc, 703.669.5510
Key users and audience: DoD, intelligence and homeland security communities, and all organizations that need semantically interoperable, scalable solutions.

II. Introduction

The advent of information technology promotes information digitization. As government agencies and businesses collect more information and store it in various representation formats, a critical problem is knowledge integration. How can we seamlessly integrate information if it is distributed in heterogeneous data sources with different representation formats? How can we achieve semantic interoperability if we do not want to abandon existing databases and create new databases with new schemas? And how can we provide context-sensitive smart services and business processes that exploit knowledge?
Our knowledgeSmarts technology addresses these problems. At the Fourth Semantic Interoperability for E-Government Conference, we will introduce knowledgeSmarts as the first, comprehensive geospatial semantic middleware technology solution. We will show how this technology can be used as a building block for a wide range of solutions to DoD, intelligence and situational awareness applications. We will also show the use of knowledgeSmarts in an intelligence analysis application demonstration. The demonstration will show how typical GUI interfaces can be made “smart” when user context is explicitly represented and used in reasoning with Semantic Web languages and rules. 
III. knowledgeSmarts: a Semantic Knowledge Integration and Smart Service Provisioning System
knowledgeSmarts is a new middleware for building knowledge-centric applications. It can be used to create more efficient client applications by assisting in smarter, autonomous and semi-autonomous information discovery, search, monitoring, triage, and integration. It supports reasoning about discovered information, even if the information has different representation formats, and exists in distributed, disparate data sources. 
Central to knowledgeSmarts is the use of Semantic Web technologies. It exploits ontologies, a set of shared vocabularies with explicitly represented semantics, to enable knowledge integration and knowledge sharing. It has built-in support for logical inference, which allows developers to define customized rules to reason over information acquired from different sources. knowledgeSmarts implements the standard Semantic Web query language and protocols (i.e., OWL and SPARQL) for accessing and manipulating knowledge. In addition, the system provides a semantic-based event monitoring and execution system for building smart business processes.

 
Location and time are two intrinsic properties of everyday knowledge. In order to help application developers create more effective knowledge-centric applications that exploit location and time, knowledgeSmarts provides strong support for geospatial and temporal knowledge representation and processing. This includes ontologies for common geospatial and temporal modeling, logical inference engines for spatial and temporal reasoning, and an extensible programming API for accessing and manipulating standard geospatial databases and formats.
knowledgeSmarts’ geospatial-temporal knowledge management and reasoning capabilities enhance user productivity and experience. knowledgeSmarts is especially valuable for use in time-sensitive, complex applications. For example, it can be used in the following enhanced applications:
Intelligent, dynamic information triage. knowledgeSmarts employs user and business context to intelligently filter, integrate and reason about multiple, heterogeneous data sources. 

Intelligent watch. Users can establish semantic “watch” conditions and actions for any information feed (e.g., an RSS feed with sensor observation data). 

Intelligent delivery. Reasoning with business and user contexts can be used to proactively “push” crucial near real time actionable information (e.g., weather alerts from a weather info provider).

Intelligent discovery. Users can make sense about fused geospatial-temporal events, given user-problem context (e.g., what an external event or change to a database means to a user working a given problem).

Context-sensitive situation awareness. Provides autonomous and semi-autonomous decision support for rapidly evolving dynamic events (e.g., what information should each member of a team of collaborating first responders see, given their roles and one or more incidents with rapidly changing context).

IV. GIAS Demo

Our knowledgeSmarts technology was used to develop GIAS (Geospatial Intelligence Analysis System), a prototype intelligence analysis application to assist analysts with Problem-Responsive Discovery and Retrieval (PRDR), involving efficient, new techniques for computer-assisted search and discovery of the right data to address intelligence problems. GIAS was developed under a research project funded by the National Geospatial-Intelligence Agency. A high-level objective of this project is to address technical challenges in managing and exploiting intelligence information within NGA. This information includes imagery, imagery intelligence, and a variety of geospatial information.  
V. Demo Setup Requirements
Our GIAS demonstration, with knowledgeSmarts, will run on two laptop computers, which will require access to electrical power. Access to the Internet is optional; however, it is highly desired. 






