
CASOS Summer Institute 2008

www.casos.cs.cmu.edu

This work is part of the Dynamic Networks project in the center for Computational Analysis of Social and Organizational Systems (CASOS) of the School of Computer Science (SCS) at Carnegie 

Mellon University (CMU). Support was provided, in part, by the National Science Foundation under the IGERT program (DGE-9972762) for training and research in CASOS, and the Office of Naval 

Research under Dynamic Network Analysis program (N00014-02-1-0973, ONR N00014-06-1-0921, ONR N00014-06-1-0104), ARO ERDC-Tec and AFOSR.  The views and conclusions contained in this 

document are those of the authors and should not be interpreted as representing the official policies, either expressed or implied, of the Office of Naval Research, the Air Force Office of 

Sponsored Research, the Army Research Office and ERDC-TEC, the National Science Foundation, or the U.S. government.

Prof. Kathleen M. Carley
kathleen.carley@cs.cmu.edu

George B. Davis
gbd@cs.cmu.edu

Jamie F. Olson
jolson@cs.cmu.edu

GPS Data on Merchant Marines
Automated Information System (AIS)

ÁFor traffic control and security, large vessels are required 

internationally to carry an AIS transponder

ÁSensors queried AIS transponders on vessels traveling 

through the English Channel over a period of 5 days.

Spatial and TemporalData
Surveillance and Sensor Systems

ÁDynamic network analysis (DNA) consists of a set of 

theories, methodologies and tools for analyzing the 

relationships and attributes assigned to discrete entities.

ÁRecent proliferation of sensor systems has produced many 

datasets which feature geospatial and temporal information 

about agent activities in addition to the attributes and  

relationships typically measured.  Examples include data 

from GPS sensors embedded in vehicles or devices, logs 

of online activities, and collected data from intelligence 

networks.  

ÁTwo new tools, Loom and OraGIS, have been added to the 

ORA analysis platform targeted at spatially and temporally 

continuous data.

Continuous Spatial Data
Clustering and Aggregating

ÁReal world spatial data is defined on continuous 

dimensions.

ÁDNA consists of the analysis of discrete entities and 

relationships.  Continuous data must be binned into 

discrete entities in order to apply DNA techniques.

ÁOraGIS allows the user to dynamically adjust the 

resolution and aggregation of continuous spatial data.   

OraGIS provides a new Information Loss metric to 

measure the quality of an aggregation.

ÁOraGIS also allows standard Network Analysis metrics 

to be computed on the aggregated dataset. 

Dynamic Network Analysis
Integration with ORA

ÁBoth Loom and OraGIS can export their modified 

datasets to ORA.

ÁPort to port network 

exported by Loom.

ÁShip to port network

exported by Loom.

Continuous Temporal Data
Visualizing Trails

ÁLoom utilizes a waterfall diagram to show discrete 

transitions through space.  OraGIS can be used to 

preprocess continuous locations.

Extending ORA     for 

Spatial and Temporal Data


