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Executive Summary

The Search and Rescue (SAR) application is a modeling effort that was conducted by the United
States Coast Guard Research and Development Center (R&DC) in conjunction with the
development of the Maritime Operations Simulation (MarOpsSim). MarOpsSim is a discrete
event simulation designed to model the common maritime operations of the Coast Guard.
MarOpsSim is intended to provide the Coast Guard with a cost-effective simulation modeling
capability supporting mission analysis and acquisition efforts. This report documents an interim
stage of MarOpsSim development aimed at modeling specific aspects of the Coast Guard's SAR
mission.

The chief motivation for the SAR application was to address the identified lack of analysis tools
available for conducting operational effectiveness studies in SAR. Presently, no suitable
modeling and analysis tools exist to study and prioritize various alternatives and possibilities for
improved search planning models, technology, tactics and doctrine. This work seeks to exercise
MarOpsSim and provide a simulation baseline for conducting future SAR mission analysis
studies.

The SAR application development was structured in two phases. The objective of phase one was
to develop and analyze a scenario that models Coast Guard resources engaged in visua
searching, with target detection capability characterized by latera range curves (LRCs). LRCs
are curves plotting cumulative detection probabilities (Pp) versus the closest point of approach
(CPA). The second phase extended the work in phase one to accommodate sensors whose
detection performance could be represented by a generalized lateral range function. In both
phases the sensors being modeled were visual sensors; however, the approach used to generalize
avisua sensor could be extended to non-visual sensors such as radar. This work also generated
scenarios and tactics that have been incorporated into the MarOpsSim baseline and are available
for further experimentation.

Results from exercising the devel oped scenarios are summarized below:

* Thesimulated search platform produced detection results consistent with a known LRC.

« A method for generalizing the LRC detection capability was successfully established.
Simulation runs conducted with the LRC detection model demonstrated appropriate
sengitivity to its driving parameters and produced a reasonable representation of the
probability of detection versus coverage factor curve derived from search theory.

* Methods were developed in this effort that allowed for the creation of an accurate
representation of the decisions and tactics involved in SAR planning and response.

» Theanalysisof resource and target motion provided reasonable and expected results.

MarOpsSim is still an evolving product with tremendous potential. Tasks related to the SAR
application that should follow this work include:

* Independent verification and validation of the core simulation, the input and output
processes, and the scenarios developed under this effort.



» Development of an approach for determining the time of detection when using lateral range
curves as a detection model. This is expected to be an important factor in applications where
the time of detection can impact search unit tactics and scenario results.

» The creation of avalidated tactics library, which could provide the basis for using simulation
to explore the effectiveness of SAR plans, tactics, capability enhancements and resource
allocation schemes.

MarOpsSim is presently being extended to model law enforcement mission scenarios. In
addition, the model will be undergoing further development for use in the Coast Guard’'s
Deepwater Acquisition effort. In light of these two efforts and the work established here,
MarOpsSim has the potential to provide the Coast Guard with a powerful new capability for
SAR mission analysis, training, and resource planning.



