
 
 
 
 
 
 
 
 
INTEGRATED MEDIA SYSTEMS CENTER 
A National Science Foundation  
Engineering Research Center at the 
UNIVERSITY OF SOUTHERN CALIFORNIA 
 
PRINCIPAL INVESTIGATORS 
Prof. Craig Knoblock 
knoblock@isi.edu (213) 740-8600 
 
Prof. Cyrus Shahabi 
cshahabi@usc.edu (213) 740-8600 
 
Prof. Dennis McLeod 
Mcleod@usc.edu (213) 740-7285 
 
ISI STAFF 
Jose Luis Ambite, Maria Muslea, Jean Oh  
 
 
  
USC STUDENTS (EXPECTED DEGREES):      
Ching-Chien Chen, Mohammad Kolahdouzan,  
Mehdi Sharifzadeh, Snehal Thakkar (Ph.D.) 

Data Management: The WorldInfo Assistant, Integration of Spatio-
Temporal Information on the Internet 

 

BRIEF DESCRIPTION OF TECHNOLOGY DEMONSTRATION 
The WorldInfo Assistant demonstrates the seamless integration of heterogeneous data from multiple distributed sources, both 
traditional and web-based.  Our research is built upon several important technologies: automatic information extraction, mediator-based 
planning and execution of queries, local data materialization, spatial data conflation, storage and retrieval of complex multimedia types, 
and autonomous plan execution and optimization. Specifically, we have built and deployed the WorldInfo Assistant demonstration, 
which illustrates how widely distributed and diversely formatted information can be easily queried, integrated, and represented. This 
information includes web-based data (such as news and weather from multiple websites) and traditional data (such as different 
resolution satellite imagery and maps, digital elevation information and vector data that represent various features like railroads, streets, 
runways, coastlines, power lines, buildings and populated areas).  
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UNIQUE OR DISTINGUISHING CHARACTERISTICS RELATIVE TO STATE-OF-THE-ART 

• Information integration. Multimedia, spatio-temporal/vector data and digital elevation information storage/query/delivery. Information 
extraction. Local data materialization. Optimized query planning and execution. Spatio-temporal query support. K-Nearest Neighbor 
search. Geo-spatial data integration and conflation. 

APPLICATIONS 

• Integration of any semi-structured 
heterogeneous data sources. 

• Accessibility of web-based sources similar 
to traditional databases. 

• Integration of spatio-temporal information. 
 
• Integration of various geo-spatial datasets. 
 
• Any GIS application on the Web. 

RECENT HIGHLIGHTS, LEVEL OF DEVELOPMENT, UPCOMING MILESTONES 

• The WorldInfo Assistant: Java based application demonstrating underlying 
technologies. 

• Investigating new distributed architecture to provide support for large amount of 
spatial and vector data for the World Info Assistant.  

• Developing an information integration approach that utilizes conflation techniques 
to alleviate the spatial inconsistencies between diverse geo-spatial datasets. 

UNDERLYING TECHNOLOGIES 

• Automatic information extraction: facilitates the gathering of data from semi-structured sources (such as web pages).   
• Mediator-based planning and execution: the primary mechanism for both optimized query planning and information integration 

among multiple data sources. 
• Local materialization: dynamically materializing data at the mediator by analyzing users’ query distribution, source structure, and 

update frequency.  
• Query optimization: responsible for runtime optimization of information retrieval.   
• Multimedia storage and retrieval: provides accessibility to unstructured data (such as video). 
• Spatial query optimization: responsible for executing distributed spatial queries in an optimal manner. 
• Spatio-temporal information storage/query/integration. 
• Efficient vector data query/delivery. 
• Autonomous optimized plan execution: enables the automatic maintenance of integrated information. 
• K-Nearest Neighbor search: utilizing space embedding techniques to reduce the cost of computation of K-Nearest Neighbor 

algorithms. 
• Geo-spatial data conflation: automatically and accurately integrating different geo-spatial datasets that cover the overlapping 

regions. 
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For additional information, please contact the Principal Investigator listed above via email, or contact 
Isaac Maya, Ph.D., P.E.        
Director, Industry and Technology Transfer Programs   imaya@imsc.usc.edu 
213-740-2592 
 
For additional information on the Integrated Media Systems Center (IMSC), please visit our Web site at http://imsc.usc.edu 

Integrated Media Systems Center 
3740 McClintock Avenue, Suite 131 
Los Angeles, CA  90089-2561 
213-740-8931 (fax) 
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